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ABSTRACT 


Reading comprehension as an epiphenomenon of cognitive activity 
involves the complex encounter between the reader and the text. An 
essential aspect of comprehending is the reader's monitoring of this 
complex cognitive activity. The intent of this investigation was the 
examination of this process in general, with emphasis on the nature 
of the strategic action initiated by the reader to resolve compre- 
hension difficulty. More specifically, the major focus of this 
research was to examine the strategies and patterns of strategies 
utilized by college readers to resolve comprehension difficulties. 
An additional attempt was also made to examine the nature of the 
comprehension difficulties and the extent to which strategic inter- 
vention contributes to both the successful resolution of the 
comprehension difficulty and criterial task performance. 

The study involved 21 adult college readers who each participated 
in four reading conditions, Reading Recall (Cl), Reading Concurrent 
Verbalization Recall (C2), Reading Cloze Recall (C3), and Reading 
Cloze Concurrent Verbalization (C4). The expository materials used 
in these conditions were selected and adapted from third and fourth 
year level college texts. 

Analysis of the data revealed that the participants identified 
obstacles to understanding which reflected ideational, relational 
and mnemonic difficulties. In response to these difficulties 
participants demonstrated a variety of patterns of remedial action. 
These consisted of Text Dependent, Text Dependent Interactional, 


Reader Dependent, Reader Dependent Interactional, and 
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Multi-Interactional patterns of remedial action. The Multi- 
Interactional pattern of remedial action was most highly associated 
with both the successful resolution of the comprehension difficulty 
and criterial task performance. 

What was clearly evident in this study was that the recognition 
of comprehension difficulty alone was not associated with recall 
performance. Ultimately the nature of the remedial action initiated 
in response to the difficulty was most highly associated with 
criterial task performance. Furthermore, minimal criterial task 
performance difference (recall and cloze performance) across 
conditions suggests that concurrent verbalization, if used in a highly 
analytical reading situation, may not interfere with text processing. 
It was concluded that the comprehension monitoring process continues 
to be a fruitful area of investigation and it is evident that many 
questions remain. Possible directions for future research are 


suggested. 
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Chapter I 


INTRODUCTION 


Over the course of this century the study of reading has under- 
gone a multitude of changes. We have been strongly influenced by 
early theorists and researchers such as Huev (1908) and Thorndyke 
(1917) who helped sensitize the field to the notion of reading as a 
developmental and dynamic cognitive process. Indeed, the more recent 
trends in reading research and related areas are rooted in this early- 
century framework. This influence has not been continuously recognized 
over the course of the century but rather has only recently reemerged 
and has been advanced and develoned most readily in the last decade. 

This recent development can be attributed to the considerable 
efforts made to establish an in-depth knowledge base of reading 
comprehension. A majority of vresent-day theorists and researchers 
tend to regard the comprehending of text as an epinhenomenon of 
cognitive activity which occurs through the encounters between the 
reader and text. The activity is actualized through the generation 
of emergent understandings and interpretations. Consequently the 
reader's response to text is varied, dynamic and evolving. These 
encounters are controlled through varying degrees by both the reader 
and text. The text evokes in the reader a host of expectations which 
serve to structure, develop, embellish and elaborate the reader's 
thoughts. The reader brings to this situation a multitude of know- 


ledge, experiences, processes, and actions all of which to a greater 
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or lesser degree determine the quality of the encounters. 

An essential aspect of comprehending recognized by both 
traditional researchers and theoreticians (Huey, 1908; Thorndyke, 
1917; Dewey and Bently, 1949) and more recently by Goodman (1976), 
Ruddell (1976), Brown (1980) and Flavell (1981) is the reader's 
monitoring of this complex cognitive activity. 

Although aspects of this process, particularly whether or not 
readers recognize comprehension failure, have been investigated, the 
patterns of remedial action readers use to resolve comprehension 
difficulties and how these forms of action relate to the resolution 
of the comprehension difficulty and comprehension performance have 


yet to be more fully examined. 
Specific Purpose of the Study 


The primary purpose of this research is to examine the strategies 
and patterns of strategies utilized by college readers to resolve com- 
prehension failure. In addition, an attempt will also be made to examine 
the nature of the comprehension failures and the extent to which 
strategic intervention contributes to both the successful resolution 


of the comprehension failure and criterial task performance. 
Research Questions 


The following questions served as a guideline for the study. 
Question one defines the primary focus and purpose of the study, and 


the remaining questions are peripherally related to the study. 


faved) 


a'xoNiswe git St (181) Deewers bas: (OBEt) nwetse * ore 


fy 


) SV LORSI Ry, aera sppsdee. ws bias 


.oeeors 


ny 


ie TABS faevrit nued oved (Stwt Bae roitehionanse: 
tgpigssy sit oF szasax rig tise tov cartes peeiy woud bra 


wee 


(locke 


Feneatezames, sviaasx of sep Peseess 19} tokpsnsd ay 


4 


Nite oir yor subtabioy c pe peer a bars 
Dis Wea ant to! onocria-Biis abe fede wt 

: ; 
-¥bbee 42.07 ste lax. yEacaly 


» youlhoitw gltetiusidsee (z2os07% ai 39) ‘e1oogaae tt 


we 


en insxs) ot vhbieere ele th ibe spivles ne 


Sgamiot1sg noLend orames Brin’, va tpbe tb. ngae 


‘a3, 
adios one 35, hain iit Grane 
ised yd Oey hROS9's petbtisidgivon to. SOAR fokon 


tv — i : 


oe? gROer over ust) art baie excigitd hia dy eyadaswepe yf 


wise 


remiode vd yizqave% etm, pris (peak a yisnse bay 


\aithitok otis Neca" "xe Lain00 sis ast af 


hoa, 


ws 


- antmsxe ene cued dot 
‘ we 


nf i 


Veo, rs 


ae 


Yi ’ 


UNG 
may! tue fea. 


Pe 


= : s 
» 
os in 
ey - 


ad? agknexs 93 ei awetamane: Pid? 40) 
f " 


Qa. tog at Bas sib. 628 soba cum 


Hots loesy Lute das i aad Wik bhai 


orsarol tet deed Shobedzies Sats sxaecniogg 


Aa 


1. What spontaneous strategies and patterns of strategies are 
utilized by adult readers to resolve perceived comprehension 
difficulties? 

1.1 What is the relationship between the nature of strategic 
application and successful resolution of the comprehension 
diericulty? 

1.2 What is the relationship between strategic apnlication 
and recall performance? 

2. What is the relationship between recognition and nonrecog- 
nition of comprehension difficulty and recall performance? 

3. What are the types of comprehension difficulties identified 
by the participants? 

4. How do different reading situations affect strategy utiliza- 
Exon? 

4.1 How does concurrent verbalization affect cloze and 
recall performance? 

5. What is the relationship between strategic application and 
cloze performance? 

6. What are the general study procedures spontaneously used by 
the participants and how might these procedures affect recall 


performance? 


Definition of Terms 


Although many of the terms which have been utilized in this 
study have been defined ostensively within the literature, there is 


some variation with respect to how these terms are interpreted and 
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applied. For this reason, brief summaries of the more pertinent 
definitions will be presented in this section. Aspects of these 
definitions will be delineated further in subsequent sections of the 


dissertation. 


Comprehending of Text 

Comprehending of text is an epiphenomenon of cognitive activity 
and occurs through the encounters between reader and text. This 
process is actualized through the generation of emergent understandings. 
In this study aspects and interpretations of comprehending and compre- 
hension will be operationalized through performance on the cloze and 


recall tasks. 


Comprehension Monitoring 

Comprehension monitoring is a process involving cognitive and 
metacognitive experience, knowledge, goals and strategies. These 
aspects are to a greater or lesser degree utilized by the reader to 
(1) recognize comprehension failure has occurred, (2) decide whether 
or not to attempt a resolution of the failure, (3) select and 
implement appropriate remedial actions, and (4) decide whether or 


not the action was successful and the difficulty was resolved. 


Monitoring Strategies 
Monitoring strategies are global and specific acticns initiated 


and implemented by the reader in an attempt to remediate comprehension 


failures. 
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Symbolic Notation 


For the purpose of clarity and brevity, the following symbolic 


notation will be used in this report. 


CL 


C2 


C3 


C4 


PL 


P2 


eS 


P4 


Prl 


Pr2 


Par 


Condition one: Reading Recall 

Condition two: Reading Concurrent Verbalization Recall 
Condition three: Reading Cloze Recall 

Condition four: Reading Cloze Concurrent Verbalization 
Passage 1: The Functions of Language 

Passage 2: The Development of Thinking 

Passage 3: Kinds of Variance 

Passage 4: Types of Learning 

Practice Passage 1: The Scientific Process 

Practice Passage 2: The Quest for Fauilibrium 


Participant 


The above notations were at times combined to refer to a specific 


reading situation. For example, P2C4 would refer to Passage 2 being 


used in Condition 4. 


Reference to specific responses by a participant in a certain 


condition involving a specific passage is indicated by combining the 


notations as follows: Par 21 P4c4 would refer to participant number 


21 in a reading situation involving Passage 4 and Condition 4. 


Overview of the Study 


The main study involved 21 first year college students who each 


participated in four primary reading conditions: 
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Reading Recall (Cl). The participant was required to read the 
passage silently and upon completion provided a recall of the passage. 

Reading Concurrent Verbalization Recall (C2). Two sessions were 
used in the condition: an initial observation and practice session 
and a main session. In each session the participant read the passage, 
verbalized concurrently (think aloud) and unon completion provided a 
recall of the passage. 

Reading Cloze Recall (C3). The participant was required to read 
the text, insert the appropriate cloze responses and upon completion 
provide a recall of the passage. 

Reading Concurrent Verbalization Cloze Recall (C4). Two sessions 
were used in this condition: an initial observation and practice 
session and a main session. In each session the participant read the 
passage, inserted the appropriate cloze response, verbalized concur- 
rently (think aloud) and uvon completion provided a recall of the passage. 

Non-narrative, expository cloze and noncloze texts of approxi- 
mately 750° words in length were used and all passages and conditions 


were randomized. 


Limitations of the Study 


Although an attempt was made to select material that would have 
some relevance for the participants, the relevance accrued to the texts 
by the participants may have differed considerably. Furthermore, some 
of the texts may have been conceptually too demanding for some of the 
subjects. This may have contributed to frustration and a breakdown 


in strategic use. The conceptualization of the criterial task could 
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have also’ been a factor here. Completing a task for the purpose of 
remembering information from a text may have been viewed as less 
important than if the information was to be remembered for the purpose 
of an examination or the solving of a relevant problem. It is 
conceivable that greater cognitive effort will be accrued to text 

if the purpose for reading the text is related to a criterial task 
which is relevant to the reader. Possibly self-selection of material 
within a specific course over a period of time may have made the 
learning situation even more meaningful and relevant for the partici- 
pants. 

Participants were informed that they would be required to 
understand and remember the textual information. However, because 
of the highly intuitive nature of individual criteria for understanding 
and remembering, the nature of these criteria for each participant was 
difficult to determine. Essentially what is meant by understanding 
and remembering by participants differs considerably and only began 
to emerge in this study. This remained very much a part of the 
tacit dimension. At present it would appear that what is important 
to remember and understand is dependent upon the participant's 
subjective interpretation of the criterial task. 

Although attempts were made in this study, particularly through 
the use of the cloze procedure, to assess more clearly the extent to 
which remedial action would relate to the resolution of the compre- 
hension failure, this was difficult to determine, particularly for 
relational and mnemonic difficulties. Participants felt they knew 


when the difficulty was resolved but how they knew could not be clearly 
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articulated. In some cases it is conceivable the participant may 

have just stopped and moved on. The difficulty in determining whether 
or not the difficulty was resolved also contributed to more tentative 
statements as to how successful monitoring led to and contributed to 
comprehension performance. 

Due to the nature of the concurrent verbalization tasks, in which 
participants were encouraged to stop at the end of each sentence and 
think aloud, participants may have been required to place significance 
on certain ideas when in actuality they would not have considered 
these as very important. Essentially, participants may have been 
encouraged to process information they would not have processed under 


the nonverbalization reading situations. 
Implications of the Study 


This study has a number of implications. The theoretical position 
outlined and the research reviewed can provide us with a more integrated 
framework from which to examine the complex monitoring process. More 
specifically, the patterns of remedial action identified can serve as 
a’basis for/further research?" Instructional’ implications ‘are as yet 
uncertain. However, if we assume that insights into pedagogy and 
the teaching of reading can be gained by observing what more successful 
readers do, and the observations are fairly representative of what is 
actually being done by the more successful readers, then the patterns 
of remedial action identified in this study may have some implication 
as a possible source of knowledge. Essentially, by observing what 


proficient readers do we can gain some insights into what less 
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proficient readers are not doing, and possibly can provide these less 
successful individuals with some useful strategic alternatives. 
However, because the relationship between strategic use and compre- 
hension success is not clear, and because strategic effectiveness 
depends on how the strategy is used and for what purpose, it is 
important that the strategies are presented as alternatives and are 
not rigidly imposed on the reader. 

Methodologically this investigation may possibly contribute to a 
refinement of the concurrent verbalization procedure, particularly in 
its use in the- investigation of the monitoring process. Through the 
use of an initial observation and practice session, ideosyncratic 
indication of monitoring can be identified. As a researcher, 
developing an awareness of these indicators of interruptions can be 
more appropriately timed, and inappropriate interruptions can be 


reduced to a minimum. 
Organization of the Report 


The chapter which follows will present a theoretical position and 
research related to the research questions, methodology and the outlined 
theoretical stance. Chapter III will present and discuss the design 
of the study, and Chapter IV will outline and discuss how the data 
were analyzed. The eons of the studys and discussion, related, to, both 
the theoretical position and relevant research will be presented in 
Chapter V. The final chapter, Chapter VI, will present and discuss 


the main findings, conclusions and implications for further research. 
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Chapter II 


REVIEW OF THE LITERATURE 


Introduction 


The purpose of this chapter is to present both a theoretical 
position of comprehension monitoring and relevant research related to 
this position. Since the focus of this study is on how readers monitor 
their comprehension, the strategic aspect of the theoretical position 
will be of primary concern in this chapter. Following the presentation 
and discussion of the theoretical position, specific research related 
to the theoretical position in general and strategic action in particu- 
lar will be presented. In addition to the examination of the literature 
to support the theoretical position, the literature will also be 
examined in terms of the methodological approaches used by previous 
researchers. The examination of the literature in terms of the 
methodological orientation is important because the methodology used 
will to a certain extent determine the nature of the questions that 
can be addressed and the data that are obtained. Seven methodological 
orientations, ratings and predictions of understanding, oral reading, 
measures of behavioral correlates, error detection paradigms, retro- 
spection, introspection and protocol analysis and the cloze procedures 
have been used by researchers in an attempt to reveal aspects of the 
monitoring process. These orientations, in conjunction with the related 


research, will be discussed in the second half of this chapter. 
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Theoretical Position 


Comprehension monitoring concerns the reader's ability to evaluate 
his or her ongoing comprehension processes while interacting with 
text, and to assume some form of remedial action if comprehension 
fails (Anderson, 1981; Alessi, Anderson and Goetz, 1979). The frame- 
work to be described-in this chapter is an adaptation of both 
Plaveil's (1981, 1979) theoretical orientation and the framework 
outlined by Alessi, Anderson and Goetz (1979). Initially the 
discussion of this chapter will focus on the framework presented by 
Flavell (1981). Following this major discussion, the framework 
presented by Alessi, Anderson and Goetz (1979) will be presented and 
integrated with the viewpoint proposed by Flavell. 

Comprehension Monitoring: Knowledge, Experience, 
Actions and Goals 

According to Flavell (1981), comprehension monitoring is a 
process comprised of four aspects: knowledge, experience, actions and 
goals. 

Knowledge refers to what readers know about their own 
cognitive functions and is comprised of sensitivity, person variables, 
task variables, and strategies. Experience refers to any conscious 
cognitive or affective sense, and actions refer to the host of 
strategies the reader can utilize to assess and further comprehension. 
The final component is the explicit or implicit objectives that serve 
to instigate and maintain the cognitive enterprise. For a diagrammatic 


representation of this theoretical stance see Figure 1. Following a 
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Metacognitive Goals 


Cognitive Goals 


Metacognitive Knowledge 


Cognitive Knowledge Cognitive Actions 


Figure 1 


A Diagrammatic Representation of Comprehension Monitoring 
(Flavell, 1981) 
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brief introduction to the notions of cognition and metacognition, 
these four primary aspects and their interrelationship will be further 
discussed. 

Although there are several views and definitions of cognition and 
metacognition in the literature (Brown, 1975, 1977, 1978, 1980; Kail, 
1979; Flavell, 1978, 1979, 981;.FlavellL and Wellman, 1977; Forrest 
and Waller;°1979, 1980; Bakereand Brown;):1984) ,.for purposes of this 
study the following definitions will be adopted. Cognition refers to 
the actual knowledge, goals, experiences, and strategies that are 
utilized by the reader to further the aguisition of knowledge, while 
mMetacognition refers to (1) the reader's conscious knowledge about his 
or her cognitions and (2) the reader's conscious control of these 
cognitions to assess and further cognition. Consciousness refers to 
the reader's ability to discuss, talk about, or give some indication of 


his/her awareness of personal cognitive processing. 


Knowledge 

Metacognitive and cognitive knowledge, the first major aspect of 
the comprehension monitoring framework, is comprised of sensitivity, 
person variables, task variables, and strategies (Flavell and Wellman, 
1977). As competent readers we become sensitive to what Craik and 
Lockhart (1972) and Anderson and Armbruster (1980) suggest is cognitive 
processing which is appropriate in kind and depth to certain reading 
situations. Essentially, the reader can flexibly control the ongoing 
cognitive processing to suit oe self-determined requirements of the 


immediate reading situation. 
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As outlined by Flavell and Wellman (1977), the second component 
of cognitive knowledge, person variables, consists of the reader's 
sensitivity to intra-individual differences (e.g., I can remember 
more if I write down main points, rather than just repeat the main 
points as I read), interindividual differences (e.g., Some people may 
learn more through reading and notetaking rather than just reading) 
and universals. Universals refer to commonly held viewpoints by a 
community of readers. For instance, the viewpoint that there are 
various kinds of understandings and that these kinds of understandings 
are interchangeably employed as a function cf the purpose for reading 
and text is a commonly held view. Essentially then, such intuitions 
assist in defining the reader's concept of him or herself as a reader. 

According to Flavell (1981), the task variables, the third 
component of cognitive knowledge, are concerned with the nature of 
the information in the cognitive enterprise (e.g., familiar, unfamiliar, 
well or poorly organized, and presented under distracting conditions or 
not) and knowledge of task demands. Through knowledge of task 
demands the reader becomes aware that he or she may process information 
differently depending upon the criterial task or response to text 
required. 

The final component, strategy variables, refers to our stored 


knowledge about the nature and utility of certain strategies which can 


be relied upon to interpret and understand text. 


Experience 


The second major aspect of the monitoring process, cognitive and 


aes . ‘ . ee 
metacognitive experiences, refers to the reader's conscious cognitive 


annie hndese® ae yeroet ; 
2! xehpe. otis To arakents, eatdetea ‘woes sae 


yadwonmes mbo t ap. noi raXaes caer iis ro 


ntem oft sree: eu ros) ube vente, Sade nee wed, rele 


want SCE} BOE! .PeS) e957 . 


(prthees #eut eusits | sariaeyy Resales bas. wile oven a] 
\, ay ae 


& yt amntoquesy Sloan eho on sana dlasivewLAu. ALOE x 


34% gasht: Send 2rntoawetv Pee ongdect aa -Asebiart rey | 


etnibaste7sbaw, 30 s6nc7% seork) 561 oa aun chaesatielee Io 2k 


( pedfeet ae? pebcxry Sas: Fo rere 5 25 ‘bstotane vidsape: 
Bhoksiudnt tue), Hardt [is tatenes, 7 oweay Bod seariomaise 6 as 
(Saved, to mis. 30) Jusptinl alias et anideiath: 


baka BAA idapsnene BY Aewo at \ (4865) ttavela. oy, Dato P 

i Citak ‘im _ a 

46 STySBh ote Fs Be tw ponisonge e285 sabe ere feyie ‘vid intpoo *" 
Pa net tage pe epi toa 


tekiidssau,,tseCiaci .jsJat Seer eyes, av Salah 


-~ehse? 5 26 


9 


art ‘a 4 , 
5g 40 Lpnatnditd Os ter : aie 
ae wo > te ‘ apa 


hotdusnsotat s2es074 Apsm ‘ane 46 “ att 


ated ot "aa roneed és fees! lsh whi 


io EHoEstrbno5 ond apeerceh som Sabatier bee vbaxtheeia/ 


ae 
rr » 
nT 


a + A 


TO -sMasignes #uwidenn® 2'sebeet oft 01 aieiet ,aponDlimite 


affective experience (Flavell, 1981). Metacognitive experiences can 
have very important effects on the first component, metacognitive 
knowledge. 

Metacognitive experiences and metacognitive knowledge are related 
to the extent that metacognitive experiences can develop and modify 
metacognitive knowledge. Experiences such as feelings of puzzlement 
or failure can lead to a change in cognitive and metacognitive goals 
and as Flavell (1981) purports, a change in the nature of cognitive 
and metacognitive strategic intervention. For example, a reader may 
sense (metacognitive experience) that he does not understand a 
particular section in text well enough to pass a subsequent exam. 
Consequently the reader reads the selection through once more. This 
is an example of a cognitive strategy (cognitive action) aimed at the 
cognitive goal of improving knowledge. In this case the reader is 
internalizing information from the text. 


An example of a metacognitive strategy aimed at the metacognitive 


goal of assessing knowledge and generating another metacognitive 
experience is illustrated in the following: A reader mav wonder 
(metacognitive experience) if he understands a section of text well 
enough to pass an exam. To reduce the bewilderment, the reader 
decides to ask himself some questions (metacognitive strategy) and 
checks how well he answers them (metacognitive experience). 
Essentially, the use of metacognitive strategies to assess 
knowledge leads to metacognitive goals and experiences, while the 
use of cognitive strategies to improve his knowledge leads to 
cognitive goals and experiences. However, the same strategy may be 


evoked for either purpose (cognitive and metacognitive). The 
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distinction is a difficult one to make, however the following example 
May serve to clarifv how a strategy might be applied to both goals. 

The reader could be reading a text for purposes of completing 
an essay exam. However, the reader is also fascinated by the text 
and wishes to understand more. At this point the reader senses a 
feeling of puzzlement and decides to check his understanding of the 
text. He decides to map out the passages and checks back to see how 
well his map corresponds with the text. To reiterate the above 
Situation using Flavell's (1981) framework, the reader read the text 
with the deliberate aim of completing an essay exam successfully. 
However, while reading the text for this purpose, the reader reached 
an obstacle (was not sure of his understanding) which was signalled 
by a feeling of bewilderment. This is a metacognitive experience. 
The reader then utilizes a strategy to assess his understanding. 
However, the reader also utilizes the strategy to further understanding. 
Consequently, the activity is both cognitive and metacognitive. 
Through the application of this strategy the reader achieves the 
metacognitive goal of assessing his understanding but he simultaneously 
achieves the cognitive goal of furthering his understanding. In both 
cases the metacognitive experience of satisfaction was generated and 
the strategy both assessed and furthered knowledge. 

In view of the above example, one might be led to query when 
does metacognitive experience become metacognitive knowledge? Flavell 
(1979) would suggest that, for the most part, metacognitive experience 
is metacognitive knowledge that has entered consciousness. For 


instance, the feeling that you are far from a goal is not in itself 
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a component of metacognitive knowledge. How you interpret that 
feeling and how you decide to resolve this dilemma will undoubtedly 
be guided by your metacognitive knowledge. Essentially, some 
experiences may have metacognitive knowledge as their content while 
others may not. Furthermore, as noted by Flavell (1979), some know- 
ledge may become conscious and comprise such experiences and some 
knowledge may not. 

This leads us logically to further pose the question, When does 
Metacognitive knowledge become conscious? or as Flavell (1981) suggests, 
When are metacognitive experiences most likely to occur? Meta- 
cognitive experiences relate to our progress towards a goal of 
understanding in general and the operationalized criterial tasks or 
responses to text in particular. As long as the progress towards 
the goal of understanding is smooth and uninterrupted, ore necessary 
metacognitive knowledge and strategies are utilized somewhat 
automatically (Brown, 1980, 1981). However, once feelings, of uncer- 
taintv, ambivalence or other affective responses signal some difficulty 
in the normal progression, more conscious thought and attention may be 
required. Understandably, these experiences are more likely to occur 
if normal cognitive processing is interrupted. Langer (1978) notes 
that conscious cognition occurs when the situation necessitates that 
the individual thinks about and evaluates alternative courses of 
action (e.g., solve complex problems) and/or the individual is placed 
in a novel situation and is required to complete a task. This, of 
course, presupposes that the individual finds the cognitive enterprise 
relevant and the task is not too difficult. In the case of extreme 


difficulty the goal may be abandoned. 
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Actions 

The third aspect of Flavell's (1981) concept of the monitoring 
process; actions sor strategies;,is utilized. to.further and. assess 
cognitive progress. As it was described in the earlier section 
concerning metacognitive experience, the distinction between meta- 
cognitive strategies and cognitive strategies is likewise apparent 
here. If the actions are used in the service of monitoring progress 
they are viewed as metacognitive strategies, yielding metacognitive 
experiences and at times cognitive outcomes. However, if the actions 
are used to further cognitive progress, they are referred to as 
cognitive strategies and will yield cognitive outcomes as well as 
mMetacognitive experiences. 

Several examples of such cognitive and metacognitive strategies 
have been reported in the recent literature. These include such 
activities as rereading (Garner and Reis, 1981), use of lookback 
(Alessi, Anderson and Goetz, 1979), looking forward to see if informa- 
tion will be consistent with, or can be predicted by present under- 
standing (Markman, 1981), formation of a pending question (Collins, 
Brown and Larkin, 1980), referring to an expert source (Collins and 
Smith, 1980), mapping (Geva, 1981) and notetaking (Orlando, 1980). 

It is important to note that these actions are global procedures the 
reader may undertake to assess and further comprehension, and that they 
can differ qualitatively in their function and content. How these 
procedures are applied in the service of comprehension depends on the 
reader's metacognitive knowledge, metacognitive experience and how 


s/he views the criterial task (Brown, Campione and Day, 1981). 
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Whereas it is acknowledged that the above global procedures are 
pertinent to the cognitive actions component of the monitoring process, 
it is equally plausible that there be any number of other strategies 
that Flavell (1981) has not specifically outlined. For instance, 
Collins et al. (1980) and Phillips-Riggs (1981) found that in connec = 
tion with pending questions, readers utilized a number of different 
inferring strategies to facilitate comprehension. The extent to which 
these strategies and others are involved in self-initiated and spon- 
taneous monitoring procedures or activities would appear to be a useful 
area to pursue, particularly in light of the growing controversies 


concerning the effectiveness of these more global activities. 


Goals 

The final component of Flavell's (1981) framework of comprehension 
monitoring, cognitive and metacognitive goals, is the explicit or 
implicit objectives that instigate and maintain the cognitive enterprise. 
In a reading situation, particularly in an efferent encounter, these 
goals comprise both the aim and purpose of the encounter and tend to be 
operationalized as a criterial task (Brown, Campione and Day, 1981; 
Rosenblatt, 1978). However, these goals will likely be less clearly 
defined if the reading situation is principally an aesthetic encounter, 
in which case the reader would be reading for pleasure or for pure 


Reading researchers have widely acknowledged that the nature 
ed 


enjoyment. 
of the goal or criterion task will to a significant extent affect how 
the individual will process the text. For instance, Smith (1967) 
suggested that the nature of processing changes depending on whether 


the readers read for details as opposed to general impressions. His 
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research showed that indeed this was the case for good ss BS however 
the less proficient readers tended to be less sensitive to the task 
demands and varied their approach only slightly. 

In corroboration, Fredericksen (1975) found that adult readers 
tend to process a passage very differently if required to read and form 
inferences for purposes of solving a problem, as opposed to reading to 
remember the passage. 

It should be noted here that a critical aspect omitted by these 
researchers was how the reader viewed the criterial task. One cannot 
assume that the purpose imposed by the researcher is synonymous with 
the purpose or purposes selected by the reader. Furthermore, the 
reader's purpose for reading may change throughout the duration of the 
encounter, consequently the criterion for comprehension as determined 
by the reader's response to certain comprehension failure may also 
change. Possibly comprehension failure occurring at different levels 
(word, sentence, intersentence and passage) and the reader's 
sensitivity to factors which may contribute to comprehension failure 
(insufficient availability of prior knowledge and text ambiguity) 
may influence how a reader monitors his/her understanding of the text 
(Anderson, 1981; Collins and Smith, 1980). 

Flavell (1979, 1981) has proposed a fairly comprehensive framework 
for the examination of the four crucial aspects of the monitoring 
process. However, further elaboration is required to account for how 
cognitive and metacognitive knowledge, experience, actions and goals 
are used by the reader to monitor comprehension. In an attempt to 


elucidate further this notion, the framework proposed by Alessi, 
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Anderson and Goetz (1979) will be presented and integrated with the 


aspects of comprehension proposed by Flavell. 


The Comprehension Monitoring Process 

Alessi, Anderson and Goetz (1979) propose that to monitor compre- 
hension the reader must (1) recognize comprehension failure has 
occurred, (2) decide whether or not to attempt to resolve the failure 
and (3) if warranted implement or initiate appropriate remedial action. 
Although not mentioned by these researchers, a fourth component in the 
Peace: should be considered. Essentially, the reader should make a 
decision as to whether the action was successful and the difficulty 
was resolved. 

It is proposed that cognitive and metacognitive goals, experience, 
knowledge and actions could be utilized by the reader to a greater or 
lesser degree in each of these components of the process. For example, 
recognizing comprehension failure has occurred could involve cognitive 
and metacognitive experience, knowledge, action and goals. 

Essentially, a reader could recognize that failure exists through 
a feeling or sense of not understanding (cognitive and metacognitive 
experience). Cognitive and metacognitive knowledge could also relate 
at this point because the reader would have to utilize prior knowledge 
and experiences to determine the nature of the difficulty. The host of 
strategies or actions the reader may know to assess progress would also 
relate to cognitive and metacognitive knowledge, and how the individual 
may use these actions to assess progress would relate to cognitive and 
metacognitive action. The recognition of the significance of the 


comprehension difficulty would be influenced by the reader's knowledge 


) 


AGIISS feiLhanex eae “<x 


# 4 


ais agive bere sgedat Ons eagagy autho corer ‘300 
thovel? we beengewe tepdeaon 8 


geaseny bert Rog brteatt sip. ae te “4 


~ 


fee (ONL) yao pre | osetia 


~gxtunad teyinom oF decid SeOn0s4 
pe a3 Qos: it) eet: nore ie 


rT 


oat stubta? cotendls se aac 


sie ne ©5 tor 1 talttartw abioeb v8), 


qorque sfaisios 10 iain ie wt 


; 


qahoamod APA? -& ‘eennteeten : oasis Yi pater anal on: 


a 


Be : j ; ti 
. i 
. postin bigodesvebset end 4 ¢lisicasees _heseb hanes Sid pewede ” 
wetrekeeip ons base tvteesadue savy nol tok abs, vertoaw oD: ae bi: 
. | ¢ Dy me 
Pia 
ADAG tIHIKS «Sas SVISLApOD SIH bat evittmyes asas aint the 
¢ tO. YagseE GOs % SBbbt Sit: “ boshi uth shal probe at a hice 7 


( OLOUMEXS) <Og ‘ napot Dar ate uy 48 nailed ail Ae ie 
avittapos avioernt, bines Saxtugpy eae biseei.e flats Sanaa 


‘Zinad, pis, nobiog cae 4 i . é 


dpvezts etic wo “gatit “amintpooay Bald 


SYST SGROQES SIF ei av igimvos) See ee 


{ vad! @ 


“ge lex cele blues abbalvors avis Laggnad sn rh visto? (oneio oe 
ephelwond 49.: er 23 over itvor ‘eobnet on ‘eases wane 
te sites any, eh uote aS iy: % exus aay gnigssiat Pears 5 ante 
dalé Bllew. REotpore’ afoRRs oF worst em tabess ona eee: 


en aril’ wah has ae e fh ened aie + tei 


2 


of the criterial task or goal. 

To illustrate further, a reader is preparing for an examination 
in which his knowledge of seven principles will be assessed. These 
seven principles are discussed in a text which the individual is 
presently reading. The reader is reading the text for the purpose 
(cognitive and metacognitive goal) of understanding the seven principles. 
However, as he progresses through the text he has a sense (cognitive 
and metacognitive experience) of not being able to remember these 
points. This was further confirmed when he attempted to write down 
the major principles and he could only recall one of the principles. 
Here the reader utilized both metacognitive knowledge (a strategy for 
assessment and personal criteria for knowing) and a metacognitive 
strategy (note taking in the service of assessing his understanding). 


The cognitive aspects of knowledge would serve as a resource base. 


Deciding whether or not to attempt a resolution of the failure 
could also include cognitive and metacognitive knowledge, experience, 
action and goals. Referring to our previous illustration, the individual 
has decided that a comprehension difficulty exists. This was based on 
the reader's cognitive and metacognitive knowledge and goal that 
recalling one principle out of seven is inadequate. Knowing how to go 
about deciding whether or not to resolve the comprehension difficulty 
would involve some form of strategic action (cognitive and metacognitive 
action). The metacognitive experience in this instance would consist 
of the feeling of whether or not to resolve the comprehension difficulty. 

Although cognitive and metacognitive knowledge, experience, goals 


and strategies would be involved in the implementation of remedial 
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action, at this point the strategic aspect would be of primary concern. 
The strategic aspect would be both cognitive and metacognitive. The 
reader would possibly examine his repertoire of strategies and taking 
into account task variables (metacognitive knowledge) and criterial 
task (metacognitive goal) initiate remedial action. How the individual 
arrived at the decision of remedial action would involve metacognitive 
action because different possible actions would have to be assessed 
(e.¢., Mapping, outlining and rereading). However, the actual anplication 
of the action would be cognitive because the action would be used to 
further understanding as opposed to the assessment of understanding. 
The process at this point would also be highly interactive. For 
instance, the reader may have decided to use rereading as a strategy 
but discovered that this was not sufficient. This relates directly to 
the fourth component: deciding whether or not the action was successful 
and the difficulty was resolved. Again cognitive and metacognitive 
knowledge, experience, goals and strategies would be involved. For 
instance, the reader may experience a sense of not having resolved the 
comprehension difficulty (cognitive and metacognitive experience). 

He decides to assess his knowledge by writing the main points from 
memory (metacognitive action). Again the assessment was conducted 

with reference to the criterial task (cognitive and metacognitive 

goal) and knowledge about himself as a reader (cognitive and metacog- 
nitive knowledge). During and upon completion of the self test the 
reader continued to have a sense of not knowing (metacognitive 
experience) and this was confirmed when he could only remember two out 


of the seven primary points. Metacognitive and cognitive knowledge 
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would be a factor in deciding whether two out of seven was adequate to 
meet the criterial task. However, the reader may have decided that 
based on prior experience and view of himself (cognitive and meta- 
cognitive knowledge) and criterial task requirements this was not 
sufficient and the difficulty was not resolved. At this point the 
process could be repeated. Essentially the reader would have to 
recognize that a comprehension failure is still occurring and decide 
to attempt or not to attempt a resolution. 

In summary, integrating the aspects of comprehension monitoring 
outlined by Flavell (1981) and Alessi, Anderson and Goetz (1979), 
comprehension monitoring is viewed as a process involving cognitive and 
metacognitive experience, knowledge, goals and strategies. These 
cognitive and metacognitive aspects are to a greater or lesser degree 
utilized by the reader to (1) recognize comprehension failure has 
occurred, (2) decide whether or not to attempt a resolution of the 
failure, (3) if warranted implement appropriate remedial action and 
(4) decide whether or not the action was successful and the difficulty 
was resolved. 

The research that is pertinent to this theoretical position will 
be presented in the subsequent section. In the course Of this 
presentation, it will be posited that the strategic aspect of the frame- 
work, essentially how readers attempt to resolve comprehension 
difficulties, has not been adequately detailed or examined in the 
Furthermore, questions related to (1) nature of compre- 


literature. 


hension difficulties, (2) the relationship between Straceq .ceucL 1 zZa— 


tion and successful resolution of the comprehension failure and 


if 
py t 


sf 


aycuosbh dew dover Sa t90 ott aoriterte patoipes ne ° 
ievawad Reed: raises 


ot 
Sets bahtaah aved van Sefnen Sas 
«hiram Bits sveoitpco) ‘t+ Eyansd fo wale roe ponult y _ , ‘ol 


sok pew ei? rr ar aabe Setrortio irs rer 


44 suka ede) 28) stevfopes tom eer ye ipoktays sd wae § 


is 
Pd 


os ove Rivow tebeexdeds Vii ehsrese pot asget 08 tue 
ebinet, bite sia aaraO peteaegt co tap ao RoOLasens sqm |! 3 
| is Otbveeess & adoraatds O27 fort te} 
i i ; 

~, ‘pobtes Teron norsasrevanios to afaegen of pinkvactpedii vm 
| ,(eCeL) sirod bas nowzabat .reoelA Sao (yeer) pina 
bie ovidigpes DAIViowis Enero sg 8 Se seven’ ob anisesteem 4 
eeett Jzohphoente bas 3fe aia athe iWon «sonatxetee aia 
anaven ‘soRée terol peresap 6 o¢ ets pgoagsr wet saaaoagec ti 
AN 

ger Bibfies) soladedexdmes sekiposes Uf) ot wobdax, wait! Me 
add fo ng lonss 6 Tpiedts oF fon ‘6. Tatiagey Wblosb: 4) | 

. 
Bik tho debosi ‘Se eeie S$5L 29 929C8 Jeomnel ogg?’ Fea Sape to hipaa 


vatuase% ip offs"bre fetdegotee Rew cigs itd ya tet! ‘tert dw 


iliw, kobe heog: Eacatesonds gtitt of Metered 22 ahele Wetabeede an 
atdd! Fe eaewao e4Y WT. caoltose Josupradie ert wa ; | 

tives ots Te diteges 2ipesaste odo sate hetieog of Law sF \ 
mtanetezqeos eviowen Gs Jqnedad sasbee dod viniseaie 

oid nt Senimans to bellated yleravpebs aood ton, eb. 
+ongme> to susan 46) oo heielex enotteen  qsomxedonet 
ee oipetansd mabicied qhdmnty nies wd (S) vaptalesa yen a 
omplas? fptarsitexynas sult Td Aoroges 


POS: 


(3) the relationship between strategic utilization and criterial task 


performance require further investigation. 
Review of Related Research 


Evidence to support the notion of comprehension monitoring as an 
integral part of the reading renee has been accrued through a variety 
of methodological approaches. These include ratings and predictions 
of understanding, oral reading, measures of behavioral correlates, 
error detection paradigms, retrospective approaches, introspection 


and protocol analysis and the cloze procedure. 


Ratings and Prediction of Understanding 

The rating of understanding paradigm involves the ability to 
predict accurately one's performance. By way of example, Flavell, 
Friedrichs and Hoyt (1976) found that nursery and kindergarten children 
tended to overestimate their recall ability while Kreutzer, Leonard 
and Flavell (1975) found that young children had difficultv estimating 
the complexity of the tasks. These patterns evident in list learning 
tasks are also apparent in studies involving narrative text. 

In a study by Brown and Smiley (1977) subjects ranging in age 
from 8 to 18 were asked to rate and recall certain folk tales. 
Initially, the subjects listened to the story and read the stories 
simultaneously. One idea unit was presented per line. Following a 
second reading, the subjects were asked to rank the idea units into 
four groups, ranging from the least important to the most important. 
Comparisons with college student ratings (acouired in an earlier 


study) revealed a strong developmental trend (Brown and Smiley, 1977). 
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While the 18 year olds were able to distinguish all four levels of 
importance, the 12 year old subjects demonstrated a great deal of 
difficulty differentiating the second and third levels. Furthermore, 
the 10 year olds could only distinguish the highest level and 8 year 
old subjects were even less able to make distinctions. However, the 
insensitivity was not apparent in recall. A general pattern of 
results (level 4 < 3 < 2 < 1) was consistent across age levels. 

Forrest and Waller (1979, 1980) in a study involving third and 
Sixth grade poor, average and good readers, found that voung children 
revealed little explicit awareness of comprehension monitoring. | 
Children read two different stories for each of four purposes: 

(oc ore lun, 1 2)e tovformulatéetaltiele, (3) torskim and’ (4).\to“study. 
Upon completion of the reading the children were given comprehension 
questions to answer and a metacomprehension test. The metacomprehension 
test required the chiidren to provide confidence ratings on the 
correctness of their answers. Ability to predict comprehension 
accuracy successfully and adjust reading to meet the various demands 

of the comprehension task increased with age and competence. 

Although these results suggest age and ability differences in 
the judgement of comprehension success, certain limitations in the use 
of the confidence rating technique should be noted. For instance, 
young children tend to respond to questions affirmatively, regardless 
of the truth of the assertion (Brown and Lawton, 1977; Brown and 
Campione, 1972; Brown and Scott, 1971). This positive response bias 
could have influenced Forrest and Waller's results, particularly with 


respect to the lower ability third grade students. A second limita- 
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tion of this technique is the reader's assessment of understanding 


or misunderstanding is made after reading as opposed to during reading. 


To use Raphael et al.'s (1981) work as an example, seventh grade 
readers were required to each read four versions of thirty-six 
narrative passages. The passages differed in level of familiarity, 
goodness of structure and vocabulary difficulty. Cognitive monitoring 
of understanding was assessed through subject performance on two 
dependent variables: (1) judgement of passage difficulty and 
(2) prediction of post test performance. Data analysis revealed 
judgement of passage difficulty and comprehension performance was 
positively related to topic familiarity and good story structure. 

The point to be made here is that had Raphael et al. (1981) 
included some measure of the reader's assessment of understanding 
during the reading of the passages, the more interesting problem of 
why the subjects rated some passages as more difficult than others 
may have emerged. 

This criticism can similarly be applied to research that recuires 
subjects to make predictions about their performance. Alvermann and 
Ratekin (1982) found that seventh and eighth grade average readers 
could quite accurately predict performance on an essay or multiple 
choice exam and consequently take the necessary remedial action. For 
instance, students who perceived themselves as having low proficiency 
on these tasks reported "reading carefully/slowly" significantly more 


often than those subjects who perceived themselves as having higher 


proficiency. Unfortunately the authors' failure to assess understanding 


during reading limited their interpretation of results. 
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In total these studies do suggest that the assessment of criterial 
task performance is influenced by maturational factors. However, the 
explicit criteria for making the judgement by the participants were not 
revealed. Essentially the question remains, how did the participants 
know they would and did experience difficulty on the criterial task, 
and if they knew they experienced difficulty, what was the nature of the 
remedial action initiated by the participants in an attempt to more 
specifically meet the demands of the criterial task. Reading carefully/ 
Slowly as revealed by the Alverman and Ratekin (1982) studv may be 
viewed as a possible form of remedial action, however how individuals 
view reading carefully/slowly and what individuals do when they read 
carefully and slowly may be potentially more revealing. Possibly 
reading situations in which participants verbalized their thoughts 


while completing the reading task may prove to be more informative. 


Oral Reading 

A second approach that has been utilized to examine comnrehension 
monitoring is that of analvsis of the oral reading behavior demon-- 
strated by readers of varving proficiency and ages. 

Goodman (1976) and Goodman and Burke (1980) initiallv proposed 
that readers make predictions and test hynotheses against screens of 
meaning and syntax by asking themselves if what they are reading makes 
sense. This psycholinguistic orientation utilizes an oral reading and 
miscue analysis procedure and has been widely used by researchers to 
examine the monitoring and self correction behavior of readers. 

Kavale and Shreiner (1979) in a study involving sixth grade 


average and above average readers found that average readers were 
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more likely to make meaning distortion errors and less likely to 
Gor,ect the. errors, that did occur, through the use of protocol 

analysis. The researchers noted that many of the oral reading errors 
of the above average readers were classified as semantically acceptable, 
and had not been self-corrected. This suggests the more proficient 
readers focused more on meaning than the decoding aspect of reading. 

In another study of oral reading miscues, Canney and Winograd 
(1979) found that poor second, fourth and sixth grade readers tended 
to focus on the decoding aspect of reading while the more proficient 
sixth grade and all eighth grade readers appeared to realize meaning 
getting was the primary goal of reading. 

This result was partially supported in a study by Paris and 
Meyers (1981). In this study fourth grade good and poor readers were 
presented with ea narrative passages. Each story was modified 
to include four pee ee words and phrases. The reported procedure 
of having students self:correct and underline nonsense words and 
phrases is somewhat suspect, particularly if one assumes reading is 
a meaning getting process. However, the researchers did find that in 
Many cases the poor readers failed to notice the anomalies and 


consequently engaged in significantly less monitoring. 


The extent to which substitution miscues detracted from compre- 
hension and reacall was the focus of a study by Beebe (1980). Although 
Substitution errors tended to reduce comprehension and recall scores, 
Some substitutions tended to affect criterial task performance more 
than others. Corrections and svntactically-semantically acceptable 


miscues affected test performance the least, while syntactically- 
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semantically unacceptable miscues appeared to detract appreciably from 
both text understanding and recall. 

O'Brien (1981) in a descriptive study involving adults learning 
to read, found that poor readers are by no means homogeneous in their 
reading strategies. Some of the readers utilized strategies character- 
istic of good readers. Of particular significance was the noted use 
of contextual information to monitor and self correct oral reading 
performance. 

Both O'Brien (1981) and Wixson (1979) note that miscue patterns 
may vary as a function of instructional method and materials, and the 
interaction between the reader's prior knowledge, purpose for reading 
and structure and context of the reading material. This suggests 
that the analysis of oral reading miscues may have some validity as 
a research and assessment technique, particularly if other sources 
of evidence are considered. This approach may also be potentially 
revealing, particularly with reference to whether or not readers 
recognize that they are experiencing difficulty in their oral reading 
and whether or not they use grapho-phonemic, syntactic and semantic 
knowledge as an aid to possible remedial action. However, how and when 
readers may use this knowledge to remediate comprehension difficulty 
is still open to investigation. Oral reading data may prove useful 
Particularly with less mature readers who are more likely to have 
proportionately greater oral as opposed to silent reading experiences 
in beginning reading instruction. In conclusion, since the focus cf 
this study was on the college reader and since most of the reading 
experiences of these students were silent, this approach was not 


considered appropriate. 
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Measures of Behavioral Correlates 

Another source of information about the monitoring »rocess are 
measures of behavioral correlates. These measures include eve move- 
ments and other visual behavioral indices. 

There is some evidence (Shebilske and Fisher, 1981) to suggest 
that readers spend more time on new and what they deem as important 
information, although this is not conclusive (Rayner, 1978). What is 
considered significant information depends, it would seem, on both 
the nature of the reading situation and the criterial task. However, 
in support of Shebilske and Fisher (1981), Rothkopf and Billington 
(1979), using college students and complete text, found that compared 
to incidental sentences, goal relevant sentences resulted in over 
twice as many fixations. 

Research related to monitoring and eye-fixations tends to assume 
fixation duration is affected by the cognitive processing occurring 
during the time period of the fixation, consequently more difficult 
words and passages should lead to longer fixation durations. 

Of interest to the issue of comprehension monitoring is the 
extent to which different error conditions affect visual processing. 
In a study conducted by Zola (1979) cited by McConkie and Zola (1981) 


college students read 10 paragraphs under each of 10 conditions 


(2 levels of constraints—high and low—by 5 levels of error). Levels 


of error ranged from a no error condition to a severe error condition 
in which the initial, fourth, and final letters were replaced. 
Compared to the no error condition, fixation duration, saccade 


length, and frequency of regressive movement were all appreciably 
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higher in all other error conditions. As it would be expected, more 
extreme errors caused greater disruption in eye movements and sub- 
sequent reading patterns. 

This brief review of the literature related to eye movements and 
fixation duration does appear to suggest that readers monitor what 
they read. However;-considering the artificiality of the tasks and 
the nature of the text used, the notion of basing a theory of reading 
on eye fixation as outlined by Just and Carpenter (1980) is tenuous 
and certainly premature. Ultimately this technique mav prove useful 
as one of the many converging indices that we can apply to infer how 
readers monitor comprehension. 

Baker and Anderson (1982) similarly utilized an error detection 
paradigm; however, the errors consisted of meaningful words as 
opposed to spelling errors. In this study college students were 
presented with four descriptive informational passages, in which the 
Supporting detail of the middle paragraph in each passage was incon- 
Sistent with the main topic of the passage. Each passage was 
presented sentence by sentence on a computer screen and subjects were 
permitted to reread prior sentences or the complete passage if thev so 
wished. Subjects were informed they would be required to answer a 
series of multiple choice auestions pertaining to the information read. 
Even though some subjects were alerted to the possibilities of incon- 
Sistencies in the passages, performance between the two groups was not 
affected. In both cases subjects spent more time on sentences 
containing information that conflicted with prior textual information. 


In an attempt to determine the nature of the processing strategies 
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utilized by the subjects, subject data records were reexamined for the 
sequence of sentence exposures. If subjects were exposed to a main 
point inconsistency, 31% immediately reread the preceding sentence. 

In contrast, if exposed to an inconsistent detail, only 16% of the 
subjects looked back at the preceding sentence. These findings support 
those reported by Alessi, Anderson and Goetz (1979) who found that 
lookbacks can serve as a useful strategy to remediate comprehension 
failures even if not initiated by the reader. However, a number of 
other questions remain. Essentially, how did the participants attempt 
to resolve comprehension difficulties through procedures other than 
lookbacks, and if lookbacks were used how did the nature of their 
lookbacks vary from one participant to the other? Possibly these 
concerns could be addressed through the use of additional techniques 
such as introspection and concurrent verbalization. 

Another technique utilized by researchers to assess comprehension 
monitoring is the use of nonverbal indicators. A study which typifies 
this approach is reported by Patterson, Cosgrove and O'Brien (1980) 
who examined children at each of four age groups, 4, 6, 8, and 10 and 
presented them with oral messages differing in informational adequacy 
(information partially informative or uninformative). Although the 
Mature of the criterial task Was not clear, the children at™each of 
the four ages differed markedly in their nonverbal behavior. Children 
at all ages showed more hand movement and longer reaction times when 
the messages were ambiguous. When coping with uninformative messages 
four year olds made more eye contact with the speaker, however body 


movement was unaffected. For six and eight year olds the reverse was 
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true. In addition, the researcher found that when verbal responses 
were additionally requested these responses were added to the estab- 
lished patterns of nonverbal behavior. 

Garner and Reis (1981) utilizing a textual format as opposed to 
an oral language procedure found nonverbal and verbal variations 
across both comprehension proficiency levels and grade levels. 
Essentially, sixth and seventh grade good comprehenders demonstrated 
monitoring behavior but failed to use lookbacks spontaneously, while 
eighth grade proficient comprehenders demonstrated monitoring and used 
lookbacks. On the other hand, poor, sixth, seventh and eighth grade 
comprehenders failed to demonstrate either monitoring or spontaneous 
use of lookbacks. 

These studies of eye movements, lookbacks and other nonverbal 
behaviors indicate that readers, particularly college students and 
more proficient secondary students, are aware of the existence of 
comprehension difficulities and will attempt to utilize lookbacks in 
an attempt to resolve these difficulties. 

This notion of examining nonverbal indicators of comprehension 
monitoring may prove useful in the present exploration of how college 
readers monitor their understanding of text. If we can assume that 
behaviors such as lookbacks, gestures, nods, frowns, long pauses May 
be indicators of comprehension difficulty and if these behaviors 
occurred, particularly in a concurrent verbalization reading situation, 
a researcher could probe to assess further the nature of the difficulty 


and the remedial action the reader may have or is intending to initiate, 
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Error Detection Paradigm 

In an attempt to control the sections of discourse and text 
Subjects may find confusing, and consequently to examine the ways in 
which individuals monitor their comprehension, numerous researchers 


have utilized the error detection paradigm. In this approach errors 


are deliberately placed in the passages and subject responses are 
examined to determine the effect the error may have had on the reader's 
processing and comprehension of the text. 

In a preliminary investigation utilizing nontextual material 
Markman (1977) presented first, second and third grade students with 
instructions to complete a task. Some information was deliberately 
omitted, consequently the criterial task could not be completed 
successfully. In the listening condition all subjects required some 
probing before they noticed the inadequacy of the instructions. 
However, the extent of the probing differed for each grade group with 
the third graders requiring the least probing, and the first and 
second grade subjects reauiring the most. Interestingly, if demon- 
Strations of the tasks accompanied the instructions the children 
more readily indicated they had failed to understand. Markman (1977) 
Suggests that this initial insensitivity to their own comprehension 
failure may be due to a lack of constructive processing. This would, 
of course, depend on the subjects’ perceptions of the criterial task. 
For instance, if the subjects based their understanding on the 
comprehension of the simpler structures that comprise the more 
complex higher order structures, and if these simpler sentences 
contained the anomalies, then they would tend to overestimate how well 


they understood. 
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This was well exemplified in a later experiment in which third 
and sixth grade children were required to act as editors and listen 
to essays that contained both explicit and implicit contradictions 
(Markman, 1979). Although children were more likely to notice 
explicit than implicit contradictions, most of the children judged 
material as comprehensible even if the essays contained obvious 
inconsistencies. These findings suggest that children may tend to 
evaluate their performance in a piecemeal fashion, focusing on 
individual sentences as opposed to evaluating the higher order 
relationships in text. 

Similar findings have been reported by Pace (1979). In this 
study 84 children were presented with two stories about familiar 
events. One story was consistent with the children's scripts, while 
the other story contained script-inconsistent information. Twelve 
children in each of grades 2, 4 and 6 read the stories while 12 other 
children in kindergarten and each of grades 2, 4 and 6 listened to 
the stories. All subjects were questioned immediately and also 
recalled the story information one week later. Equivalent proportions 
of participants detected the inconsistency initially and during 
recall, and the recall of script consistent information was better 
than the recall of script inconsistent stories. Of primary interest 
was the finding that listeners had more difficulty noticing incon- 
Sistencies than the readers. Perhaps it is the greater reliance on 
the abstraction and structure of the text that may make violations 
more obvious to readers. However, it should also be noted that many 
readers failed to notice or report the script inconsistent informa- 
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Not entirely in support of the above interpretation of the 
findings, Wimmer (1979) suggests that ability to deal with script 


inconsistent information may not be purely a matter of a deficit in 


spontaneous conceptual processing, but may be more a matter of a 
wrong initial representation of the violated script entry condition. 
In this study, four and six year olds were required to evaluate the 
possibility of a situation occurring in which a story character, Suzi, 
was required to purchase some groceries. On her way to the supermarket 
Suzi lost the wallet, and upon having to pay for the groceries she took 
the wallet from the basket and paid the cashier. Initially none of the 
four year olds and only 50% of the six vear olds were able to recognize 
the inconsistency. However, if required to recognize the entry condition 
(paying is impossible without the wallet), performance for the four year 
olds increased to 60% and for the six year olds performance increased to 100%. 

It seems logical to suggest that what may be a critical factor 
is the extent to which young children may spontaneously draw the 
relevant inferences and note the script violations. This was indeed 
examined in a follow-up study by Markman (1979) in which third and 
sixth grade children were encouraged to identify the inconsistent 
information. Children who received the set instructions performed 
significantly better than individuals who were not informed of the 
inconsistency. Essentially, children who expected to find a problem 
questioned the truth of statements far more frequently than children 
without the expectations. 

Possibly the ability to monitor comprehension is facilitated 


when the criteria for evaluating one's understanding are more 
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explicit. For instance, Pace (1980) found that both second graders 
and kindergarten subjects corrected their responses to questions if 


given the opportunity to do so. However, this aspect has not been 


examined in any depth, and it would seem appropriate to suggest there 
1s a need for research in which subjects' perception of the criterial 
task is taken into consideration. 

In a more recent investigation, Reis and Spekman (1983) presented 
sixth and seventh grade poor comprehenders with passages containing 
text-based and reader-based inconsistencies. Text-based inconsistencies 
involved minor infractions while reader-based inconsistencies were 
linked to the reader's general understanding of the text, and involved 
major violations of reality. The findings indicated that these less 
proficient comprehenders could detect and correct reader-based 
inconsistencies to 2 Significantly greater degree than the text-based 
i os ies, However, this research does not appear to be 
consistent with the fiindings from earlier studies. For example, 
Garner (1981) presented 20 grade five poor comprehenders with three 
short passages: one informationally consistent, one informationally 
inconsistent and one containing polysyllabic modifying words. The 
subjects rated the modified word passage as much less comprehensible 
than the other two. What is of significance here is that the poor 
comprehenders rated informationally consistent and informationally 
inconsistent passages as equally comprehensible. It would appear 
that even though subjects are more likely to detect inconsistencies 
when they are in text as opposed to speech, some readers, particularly 


poor comprehenders, may only process the text ina surface fashion 
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and consequently overlook the higher level text inconsistencies. 
Unfortunately in the Garner (1981) study, the subjects were not 
interviewed as to why they ranked passages the way they did. 
Furthermore, in both of their investigations no observations were 
conducted as to the reason or purpose they may have had for reading 
the material. This is an area that is consistently overlooked by 
researchers utilizing an error detection paradigm. Clearly the 
extent to which certain text deviations are tolerated by readers 
depends upon how they perceive the criterial task. For instance, if 
a reader reads only for gist, minor text infractions, such as incon- 
sistent supporting details, may not be viewed as significantly 
affecting understanding or performance on the criterion task. 

The problems apparent in the above studies were partially over- 
come in the alternate approach suggested by Garner (1980). In this 
study more proficient and less proficient junior high readers were 
directed to examine two expository passages as editors. Again sub- 
jects were required to rate chunks of the passages as easy to 
understand, okay, or difficult to understand. However, subjects were 
also required to provide a justification for the ratings, particularly 
the latter two. Subject responses differed both quantitatively and 
qualitatively. Good readers tended to notice the disruptive effect 
of the altered material far more frequently than the less proficient 
readers. Furthermore, the more proficient comprehenders were also 
more likely to utilize the text inconsistent information to support 
their ranking than the less proficient readers. 


In corroboration Winograd and Johnson (1980) attempted to examine 
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the extent to which more proficient and less proficient sixth grade 
readers monitor comprehension through the selection of appropriate 
schemata. Subjects were assigned to either a preparation (schemata 
activation) or a nonpreparation (nonschemata activation) condition. 
Preparation consisted of a production task in which the subjects were 
presented with a picture, directly related to the reading passage, and 
were required to discuss the picture. In the no preparation condition 
the children were required to read a word list comprised of the words 
in the passage. Again as in the Garner (1980) and Markman (1979) 
studies the children were asked to act as consultants in determining 
the comprehensibility of the passages. The children's views of what 

a consultant may do in this situation was not examined. 

Although sixth grade more proficient readers detected signifi- 
cantly more of the errors than the less proficient readers, a 
surprising number of the children failed to report some very obvious 
errors. Only 56% of the good readers and 18% of the less proficient 
readers noted all four errors. No evidence was found that would 
suggest that schema activation would significantly improve poor 
readers' error detection performance. 

Although the use of an "editorial" directive in the above study 
may have been useful (particularly when we consider that most students 
are unwilling to admit comprehension problems to an adult in a school 
setting), the procedure may have been far more effective if subjects 
would have been encouraged to edit the material to make the text more 
comprehensible. This may also facilitate a check on how they view 


their role as an editor (i.e., look for inconsistencies 1n concept 
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of wording). Consequently, a more indepth aualitative analysis of 
the subject responses would have been possible. 

More relevant to the present research are those error detection 

paradigm studies using adult or college level subjects. In a study 
involving college readers Baker (1979) asked the subjects to read 
expository passages that contained intentionally introduced Boanicion=. 
The confusions were of three types: (1) inconsistent information, in 
which the ideas in one sentence conflicted with the ideas of another; 
(2) unclear reference, where the noun referent was ambiguous; 
(3) inappropriate logical connective, where the expectations about the 
nature of information following a particular connective was inconsis- 
tent. The inclusion of these confusions was varied to either include 
main points or details. 

The six passages were presented in a single booklet along with 
the complete instructions. All subjects were required to complete 
three parts, study, probed recall, and detection. The study was 
conducted in a group setting and all the subjects were required to 
write their responses. 

The initial error detection rate was 23% and even if subjects 
were informed that confusions were present the detection rate only 
increased to 38%. Although subjects tested the consistency of the 
ideas with one another, they focused more on the concepts themselves 
rather than on the way they were logically connected in the text. 
After examining the subjects' probed recalls and the retrospective 
responses, Baker (1979) found that subjects often used unconscious 


fix-up procedures to resolve the potential confusion. This procedure 
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included the use of prior knowledge to supplement explicitly presented 
information and the formation of alternate interpretations of the 
text. The more content-free decisions and behaviors consisted of 
Pe ding previously read information; to check if some crucial 
information had been overlooked; and making a mental note that the 
problem had arisen, but to continue reading and looking for clarifica- 
tion in the later part of the text. Furthermore, many readers decided 
that, considering their reading purpose, the problem was trivial and 
not worth the effort of trying to resolve. 

These findings suggest that reports of text confusions may not 
in themselves be a very sensitive index of comprehension monitoring. 
Essentially, in addition to knowing whether or not a confusion was 
detected, one must also know how extensively the text was processed 
and interpreted. This further suggests that the question of most 
interest is not whether readers monitor their understanding of text 
but rather how they monitor it. In direct support of this Winograd 
and Johnston (1980) contend that the greatest criticism of the error 
detection paradigm is that it leaves the question unanswered, "Did 
the subjects fail to detect the errors or did they detect the errors 
but fail to mention them?" As the research suggests there may be 
numerous other explanations as to why subjects fail to mention certain 
text inconsistencies. For instance, Markman (1979) found children may 
just fail to recall the inconsistent information, or may lack the 
logical competence to make the necessary inferences. Subjects may 
also hesitate to criticize the experimenter, consequently the need for 


Subjects to act as editors was initiated. Furthermore, as discussed 
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by Baker (1979), subjects may not report errors because they may 
utilize prior knowledge to supplement the information, may assign 
alternate interpretations to the text, assume the writer has made an 
error and ignore it, or ignore the error for the time being and assume 
subsequent information may resolve the inconsistency. Other factors 
such as lack of prior knowledge, suspension of disbelief, spontaneous 
utilization of inferences to resolve the inconsistencv, and an over- 
riding faith in the belief that speakers and writers usually intend 
messages to be truthful, relevant and unambiguous, also contribute to 
infrequent reports of text inconsistencies (Winograd and Johnston, 
L980)... 

In addition to factors related to why subjects may not overtly 
respond to errors in text, other design problems may be inherent in 
the error detection paradigm. These consist of (1) lack of 
specificity in determining the subjects' criteria for comprehension, 
(2) clearly indicating the location and nature of the target errors, 
(3) the overreliance on retrospective self reports and (4) the use of 
this paradigm in isolation of other paradigms (Cavanaugh and Perlmutter, 
1982; Winograd and Johnston, 1980). 

Although the error detection paradigm is subject to a number of 
limitations and criticisms, the use of this approach has contributed 
to our knowledge of the comprehension monitoring process. Essentially, 
readers do recognize errors in text, however this recognition is 
dependent upon maturational factors, reading competence and the 
reader's perception of the criterial task. 


In response to text inconsistencies readers reported the use of 
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a number of strategies in an attempt to resolve the potential confusion. 
These strategies consist of the use of prior knowledge, rereading, 

and suspending judgement. However, how readers spontaneouslv use 

these and other strategies and how these strategies are integrated 

into a more holistic pattern of remedial action to deal with the 
comprehension difficulty necessitate further investigation. Further- 
more, the extent to which these strategies contribute to both the 
successful resolution of the comprehension difficulty and criterial 

task performance also requires more indepth exploration. 

Essentially, the error detection paradigm mav be vigesguie Be a 
converging measure to deal with questions related to whether readers 
may monitor their understanding of text. However, for purposes of 
this investigation more indepth convergent procedures and modes of 


analysis are required to deal with questions related to how readers 


monitor their understanding of text. 


Retrospective Approaches 

Numerous studies have utilized a post-reading interview format 
in an attempt to assess the nature of readers' metacognitive knowledge 
with reference to monitoring. 

For instance, in the Forrest and Waller (1979, 19380) study 
reported earlier, the children were interviewed individually and 
asked 13 standardized questions about decoding, comprehension and 
advanced strategies. Analysis of performance indicated that knowledge 
of decoding, comprehension and advanced strategies increased with 
grade level and reading ability. Of particular interest were the 


findings that young/poor readers gave little indication they understood 
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how to monitor comprehension. Difficulty was evident in two 


areas: (1) ability to identify and select task performance clues 
which could be used as indicators to gauge test performance and 
(2) remedial action that could be used to correct the situation. 

In support, Myers and Paris (1978) found that young poor 
eight year old readers were less aware of strategies to aid compre- 
hension than their older counterparts. For instance, the older 
children appeared to know that the purpose for skimming was to pick 
out informative words. However, the younger children said they 
skimmed by reading the easy words. 

In a subsequent study Paris and Myers (1981), utilizing a 
Similar post reading interview procedure, instructed good and poor 
fourth grade readers to read and study a story so they could remember 
the information. Following the recall the subjects were required to 
report on their reading activities. This consisted of rating the 
utility of 20 reading strategies on a nine point scale. Analysis of 
the findings revealed that compared to good readers, poor readers 
tended to give higher rankings to the strategies which had a 
detrimental influence on recall. 

Similar findings were reported by Gambrell and Heathington 
(1981) in a study involving good and poor adult readers. In this 
Study the subjects were required to answer questions about the effects 
of task parameters and cognitive strategies involved in reading. 
Compared to more proficient readers, the less proficient readers were 
far less sensitive to strategy variables, the structure of text and 


their role in facilitating comprehension. 
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In support, Hare and Pulliam (1980), in an attempt to determine 
the nature of the relationship between college student mMetacognitive 
awareness and reading performance, presented good and poor college 
Students with an informational text. The subjects were required to 
read the selection for meaning, think about what they were doing 
while they were reading and upon completion write down everything 
they noticed about their reading. While all students noted such 
behaviors as reading for meaning, rereading, selectively reading, 
adjusting reading speed, becoming distracted, relating reading to 
personal experiences, reading every word, chunking words, and eyes 
moving faster than mind, the first four behaviors (reading for meaning, 
rereading, selectively reading, and adjusting reading speed) differ- 
entiated the most between high and low comprehension scorers. 

Although research utilizing this particular research mode 
Suggests there may be a relationship between cognitive maturity, 
reading proficiency and knowledge of factors and strategies related 
to monitoring of reading performance, this research is fraught with 
some rather serious shortcomings. For instance, as suggested by 
Nisbett and Wilson (1977), Nisbett and Bellow (1977) and Cavanaugh 
and Perlmutter (1982), individuals mav have little direct access to 
higher order cognitive processes. Consequently, what readers say they 
do when they read and how they actually process print may be very 
different. Furthermore, as noted by Hare and Pulliam (1980), good 
readers and certainly more mature readers may be more articulate and 
verbal than less mature and less proficient readers. This suggests 
that the apparent limited metacognitive functioning of the less pro-~- 


ficient and mature readers may be more a reflection of their verbal 
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ability than their metacognitive functioning. Essentially, the 
reader's verbalized metacognitive knowledge may not be directly 
related to their personal metacognitive knowledge. 

By way of summary then, verbalization, particulary in response 
to leading questions, may not be an accurate reflection of the 
reader's awareness about his/her performance. This is further con- 
founded if the reader is required to reflect and theorize upon past 
performance as opposed to during reading performance. As noted 
earlier in the discussion, the primary focus of the existing research 


has been more on whether or not the reader monitors. However, as it 


has been pointed out in several instances in the preceding literature 
review, many other facets of this area are probable and there appears 
to be an obvious need for a more indepth examination of how readers 


monitor their understanding of text. 


Introspection and Protocol Analysis 

Varying sould. of introspection using complete text is another 
procedure utilized by researchers in an attempt to develop a further 
understanding of the utilization of monitoring in the comprehension 
Cr text . 

A study by Olshavsky (1976-77) typifies the use of this paradigm. 
In an attempt to identify the type of strategies readers employ to 
comprehend an author's message, Olsahvsky (1976-77) presented tenth 
grade good and poor readers with narrative passages. The subjects 
were required to think aloud each time s/he reached the end of an 


independent clause. This was signalled for them by a red dot. In 
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this way the procedure involved both retrospection and protocol 
analysis. Analysis of the protocols revealed the use of ten strate- 
gies. Olshavsky then clustered these into word, clause and story 
related strategies. Of primary interest are the monitoring strategies 
at the word and clause level. At the word level the strategy con- 
sisted of a stated failure to understand a word. However, the 
strategies which followed in an attempt to resolve this difficulty 
were not discussed. At the clause level Olshavsky (1976-77) found 
that the majority of the readers utilized two strategies related to 
the monitoring of understanding. These consisted of a stated failure 
to understand a clause strategy (recognition of comprehension failure) 
and a rereading strategy (remediation procedure). Although all the 
readers used similar strategies, the more proficient readers used more 
strategies than the less proficient readers. This in itself is 
revealing and certainly supports the findings of O'Brien (1981). 
However, what would be of greatest interest here is how the patterns 
of strategies used by readers differ. In other words, what is crucial 
here is the examination of the relationship of strategies and how 
certain patterns of strategies used relate to understanding. In 
addition, the reader's perception of the criterial task was not 
explicitly noted in the Olshavsky (1976-77) study. As noted by Smith 
(1967) the extent to which a reader reads for purposes of different 
interpretations will have an impact on the strategies utilized to 
derive understanding of the text. This may have been a crucial 


factor in the findings of a follow-up study conducted by Olshavsky 
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(1978). In this study good and poor eleventh grade readers were 
presented with narrative passages progressively increasing in 
difficulty. However, contrary to expectations the incidence of 
strategy usage decreased as the passages became more difficult. It 
is quite possible that the pursuit of meaning could have been a 
primary purpose for reading the initial less difficult passages. 
However, as the passages became more difficult the reading purpose 
could have changed and consequently the utilization of strategies to 
facilitate understanding could have been reduced. This would also 
lend support to the notion that readability is not purely a function 
of text, but may be more a function of how the individual interacts 


with the text. This being the case, one could expect readers to 


select and apply different strategies and patterns of strategies to 
meet what they viewed as the criterial task, particularly if the 
criterial tasks were too overwhelming. This suggests that passages 
used to assess monitoring should be difficult enough to ensure 
Spontaneous monitoring but not so difficult so as to result in frustra- 
tion and a breakdown of strategy use. 

A further study which utilized a procedure of protocol analysis 
was reported by Christopherson, Schultz and Waern (1981). They 
presented high school students with contextual (title) and decon- 
textualized (no title) passages. They were required to read the 
experimental passage out loud and comment on their thoughts. Upon 
completion they were instructed to write down as much of the passage 


as they could remember. Statements denoting the degree of the 
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subjects' understanding of the text, such as "I don't understand" 
differed across conditions. Other attempts consisting of matching 
text meaning with prior knowledge ("I didn't know that") or with 
prior text meaning ("That's not what the author said before") also 
differed across conditions. Although these reader comments and 
reflections suggest differences in strategic intervention, the 
possible strategies utilized by the readers to monitor their under- 
standing were not presented. Nevertheless, the critical importance 
of this study is in the effect different textual conditions may have 
on subsequent processing. 

In a more recent study by Mitchell (1981) the categories in the 
above research were revised. In this study voracious adult readers of 


fiction were required to respond to different types of text (fiction, 


nonfiction). Two types of responses (metastatements and misreading) 
indicated that the readers were monitoring their understanding of the 
text. Metastatements included comments that suggested that there was 
no match between what the reader read and what made sense to him/her, 
while misreadings indicated the reader had failed to understand the 
text even though what he read made sense to him. Interestingly, the 
incidence of monitoring was appreciably higher in the nonfiction than 
the fiction text. Mitchell (1981) noted that many readers read along 
automatically and responded with cognitive match statements ("I see"). 
However, when they encountered difficulty, particularly when reading 
the nonfiction text, they reverted to restatements and metastatements. 


At this point processing was described by the subjects as becoming 
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less automatic and more conscious. This supports the notion 
proposed by Brown (1980) that as the task becomes more difficult 
readers may, depending upon proficiency and cognitive maturity, 
more consciously intervene strategically to comprehend the text. 

This notion proposed by Brown (1980) may have certain implica- 
tions for the use of probing in the present study. Since one of 
the primary concerns in probing and concurrent verbalization is 
the extent to which this procedure may interfere with unconscious 
text processing, and since difficulty tends to contribute to more 
conscious processing, probing and the encouragement of verbaliza- 
tion at this point may not adversely affect text processing and 
understanding. However, as noted by Olshavsky (1978), if the text 
is too difficult the incidence of strategic intervention is reduced. 
This suggests that nonfiction text that is perceived as challenging 
but yet not overwhelmingly difficult by readers would more likely 
facilitate conscious strategic activity. This strategic activity, 
if articulated by the reader through concurrent verbalization, 
would then be open to scrutiny and analysis bv the researcher. As 
evidenced by the present literature review this has not been 
thoroughly examined and as such constitutes a major thrust of the 
present study. However, some preliminarv work has been recently 
reported which was considered a promising lead to the present 
envestigation, and thus warrants a brief discussion here. 

In an exploratory study by Collins, Brown and Larkin (1981) 


four adults were required to listen to five difficult-to-understand 
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and talk about how they attempted to understand the text. Analysis 
of the protocols revealed that the subjects attempted through a 
procedure of progressive refinement to construct a model of the text. 
Of interest is the consistent reported use of a variety of general- 
purpose problem solving strategies to construct a model of the text. 
These will be individually discussed and illustrated through reference 
to the experimental text used by Collins, Brown and Larkin (1980). 

Boating Text 

John and Bill were sailing on Mystic Pond, and they saw 

ancorfee can: floating in the ‘distance. Bill said, “Let's go 

over and pick it up." When they reached it, John picked it 

up and looking inside said, "Wow, there are rocks in the can." 

Bill said, "Oh, I guess somebody wanted the can to float 

there." 

1. Rebinding: Changing the last variable bound to the model 
Of the text reconstructed. This usually occurs if the value of variable 
bound to the text leads to a conflict. In an attempt to resolve the 
conflict the individual trys another binding for that variable. 

E.g. Well the can was either opened and then somebody closed it 

ising a Diastic iid or some other kind of lid, in which case 1f 

they didn't open it, then I don't see how they could have gotten 

the rocks into it, so they must have opened it. 
in this instance this individual considers the possibility that the can 
had never been opened. This of course leads to the conflict with 
ene fact that the can had rocks in it. At. this point the subject 
resumes the assumption the can had been opened. 

2. Questioning a Default Interpretation: Questioning initial 
assumption the individual may have made about the text. 


E.G... This is a real world, the rocks are normal and the can 


is a standard coffee can. 
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3. , Questioning a Direct or Indirect Conflict: .This involves the 
aguestioning of an earlier binding. 

E.g. One subject decided there was a plastic lid on the can. 
Later while considering the function of the rocks, he considered the 
possibility that the rocks were lighter than water and their function 
was to displace water. However, for the water to get into the can 
there had to be some opening. Either there was no lid on the can or 
the lid leaked. 

4. Near or Distant Shift of Focus: If a subject cannot solve a 
question he may move to another question closely related to the 
previous question. 

E.g. A change from Why didn't the can sink? to What was the 
purpose of the rocks? 

5. Case Analysis and Most Likely Case Assignment: The 
systematic consideration of all alternative possibilities and the 
Selection of the most likely possible in an attempt to constrain 
the possible solutions. 

E.g. Initially considering whether the can was open or not, to 
finally deciding that the can was closed with a plastic lid, and 
contained only rocks. 

The analysis of the protocols also revealed that the subjects 
evaluated a number of models while trying to make sense of the text. 
According to Collins, Brown and Larkin (1980), the subjects applied 
four different tests to assess the plausibility of the models against 
their world knowledge. 


1. The plausibility of the assumptions and consequences of the 
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model, and how these relate to the subject's world knowledge. 

E.g. Assuming that Mystic Pond was salty, by thinking of cases 
of salt water lakes, but then deciding that it was inplausible that 
salt water would hold up a can filled with rocks. 

2. The completeness of the model in terms of how well the 
assumptions and consequences of the model answer all the questions 
that arise. 

E.g. Assuming the pond was comprised of salt water would answer 
the question, Why didn't the can sink? but this would not answer the 
question, What was the function of the rocks? 

3. The interconnectedness of the model in terms of how well all 
parts of the model fit together. 

E.g. In the final evaluation of the model, the winds entered in 
two ways, to sail the boat and a force to anchor the can against. 

4. The match of the assumptions and consequences in terms of 
particular aspects of the text. 

E.g. Sailing on the pond could not mean ice sailing, since the 
can was floating and was not held up by ice. 

Although the above progressive-refinement theory of text under- 
standing and constraint satisfaction as outlined by Collins, Brown 
and Larkin (1980) may have some limitations particularly with reference 
to the schema theoretic view of understanding (Thorndyke and Yekovich, 
1980), and the readers' use of questions to facilitate the construc- 
tion of text models, their attempt to outline some of the inferring 
strategies readers may use to reconstruct text may have some DEELEY: 


for a more refined system of analysis to determine how readers may 
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attempt to overcome comprehension difficulties. 

For, instance;yPhildips=Riggs| (1981) 9tested® aspectsaofrthis 
model using narrative text with sixth grade students. In addition 
to recognizing the strategies of rebinding, questioning a default 
interpretation and refocusing, a number of other strategies emerged. 
These are: 

1. Analysis of Alternatives. The reader suggests a number of 
possible alternatives, ne selection is not made until more 
information is available. This strategy is primarily characterized 
by tentativeness. 

2. An Alternative is Held in Abeyance. An alternative is 
selected and held in abeyance because the alternative does not fit 
the prior or subsequent data. 

3. Confirming an Immediate Prior Interpretation. A response 
is devised to maintain consistency with an immediate prior response. 

4. Confirming a Non-immediate Prior Interpretation. The reader 
selects a prior interpretation which was held in abeyance. This 
selection is based on subsequent information. 

5. Transformation of Information Based on a Default Interpreta- 
tion. The reader alters new information to maintain consistency with 
a prior interpretation, in spite of inconsistencies. Essentially, the 
reader bases an assumption on incorrect knowledge. 

6. Empathizing from Experience. The reader may project him/ 
herself into the actual situation and experience another condition or 
State. This is then made part of the interpretation. 

7. Neglecting to Respond. In this case the reader does not 


respond or reiterate a previous interpretation. 
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The collective strategies outlined by Collins et al. (1980) and 
especially those outlined by Phillips-Riggs (1981) appear to be 
primarily dependent upon self questioning or responding to externally 
posed questions, and as such may restrict explorative possibilities 
in determining how readers spontaneously monitor their understanding of 
cext. 

However, keeping this possible limitation in mind, these categories 
could serve as a tentative basis in this investigation for the pre- 
liminary analysis of the strategic procedures spontaneously initiated 
by readers in an attempt to resolve particular comprehension 
difficulties. Furthermore, because of the particularly revealing 
nature of concurrent verbalization and protocol analysis, this 
procedure will be adapted and utilized in this study. 

The review of the es has thus. far indicated a number of 
procedures that have been employed to investigate the monitoring 
process and related reading comprehension processes. Even though 
these procedures have advanced our understanding of this crucial 
reading component, it would seem that except for protocol analysis 
(concurrent verbalization) the remainder of the other approaches in 
themselves were not suitable for the purposes of the present research 
problem. There is, however, a well-known procedure that was considered 
to be highly appropriate for the problem of a more indepth examination 
of how the monitoring process operates with proficient readers. This 
procedure, the cloze procedure, has been reported in the literature 
for nearly thirty years and has recognized validity as a reading 


comprehension measure. 
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Cloze Procedure 

This technique initially devised by Taylor (1953, cited in 
Taylor, 1957) requires the reader to fill in deleted portions of 
passages. Although many formats have been used, the reader is usually 
presented with a passage in which every nth word is deleted and s/he 
isyrequiredatorfillsinttheappropriate term. The utility of ‘this 
technique, in conjunction with (ner eteeetion and protocol analysis, 
as a way to gain insight into how readers comprehend has been aptly 
demonstrated by Jenkinson (1957). 

Descriptive metaphorical, allegorical and ironical cloze texts 
were presented to 11 above average and 11 below average high school 
subjects. The students were required to retrospect in one condition 
and introspect in the other condition as they completed the passages. 
Analysis of the protocols revealed that although the groups did not 
differ in their awareness of errors, the more proficient readers were 
more likely to retrospect to check meaning, correct errors and assume 
a tentative stance than the less proficient readers. Of interest was 
the ability of the more proficient readers to shift approaches to 
meaning and adjust the interpretation to include the meaning of the 
whole passage. 

Another study, more limited in scope, was conducted by DiVesta, 
Hayward and Orlando (1979). Two cloze paragraphs, one in which the 
initial half was left intact and the other in which the final half was 
left complete, were presented to sixth, seventh, eighth and secondary 
good and poor readers. Twelve unrelated paragraphs comprised the 


test which was purported to measure differences in readers' use of 
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running and subsequent text. As expected, the older and more pro— 
ficient readers performed equally as well in both cloze conditions. 
However, the less mature and less proficient readers performed more 
poorly when they were required to make use of subsequent text to 
complete the passage. These findings suggest that less proficient 
and less mature readers make less efficient use of the strategy of 
searching subsequent text for clarification and possible confirmation 
of a response. Unfortunately no other introspective, retrospective 
or on task data were gathered by DiVesta et al. (1979) to confirm the 
interpretation of their findings. 

The cloze testing procedure, since its inception, has been 
considered a reliable, objective measure of comprehension. This is 
evidenced by psychometric strengths (Jenkinson, 1957; Tavlor, 1957; 
Bormouth, 1969; Entin and Klare, 1979; Lamb, 1979), process measures 
(Jenkinson, 1957), measures of learning from text (Rothkopf, 1968), 
measures of literal comprehension (Berk, 1979), measures of ability to 
employ macrostructure operations (Thomas and Bridge, 1980) and measures 
of text recall (McGee, 1981). 

However, debate still reigns as to what aspects of comprehension 
are involved and measured by the procedure. One of the major 
criticisms of the cloze procedure is in regard to the lack of 
Sensitivity of this measure to the influence of context beyond the 
immediate sentence level. This concern was initially voiced hy 
MacGinitie (1961) and Miller and Coleman (1967) and more recently by 
Caroll (1972) and Hoffman (1980). According to Shanahan, Kamil and 


Tobin (1982) this lack of sensitivity was aptly demonstrated inka 
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study in which they presented a different cloze condition to each of 
three groups of college students. One group received standard 
passages, a second group received the same passages but with scrambled 
sentences and a third group received other passages which contained 
embedded sentences from the original passages. In an attempt to 
control for a ceiling and floor effect the nonfiction passages were 
written at three different levels of readability, seventh to eighth 
grade level, eleventh to twelfth grade level and college graduate 
level of difficulty. All sentences were of lengths equal to multiples 
of five, and every fifth word was omitted in the sentence. Shanahan 
et al. (1982) and Cziko (1983) noted that the texts were not con- 
structed to be especially sensitive to intersentence information 
usage. No performance difference was found across the three conditions. 
According to the researchers these findings suggest that the cloze 
procedure is insensitive to the use of intersentential information, 
and may not be a good measure of intersentential information integra- 
LON. 

These findings do suggest that cloze performance may be largely 
influenced by the cues in the immediate context around the missing 
word. However, other researchers have reported evidence to the 
contrary. 

For instance, Rankin and Thomas (1980), in an attempt to investi- 
gate the influence of familiarity upon contextual constraints, 
assigned eighth grade students to two conditions, pretreatment cloze 
with no prior reading of the selection, and post-treatment cloze with 


One prior exposure to the selection. Four deletion ratios, every 
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fifth, sixth, tenth or fifteenth word was omitted from the descriptive 
narrative texts. The researcher found that individuals who were 
permitted to read the passage before completing the cloze version of 
the text performed better, particularly with reference to content 
words, than individuals assigned to the pretreatment cloze condition. 
Greater context (lower deletion ratio) facilitated inferences for 
content words, but this condition appeared to reduce performance in 
prediction of function words. This finding had already been estab- 
ieened by Taylor (1957). Such difficulties in predicting function 
words and the influence of prior exposure to the text (familiarity) 

on subjects' cloze performance suggests that the cloze procedure is 
more than just a measure of responses to local contextual constraints. 

Further evidence in this vein was provided by Thomas and Bridge 
(1980) who found a high correlation (.80) between eighth grade student 
cloze performance and recall of larger cohesive units. 

Similarly, McGee (1981) found that fifth grade less proficient 
readers could remember more after completion of a cloze passage than 
if just required to read and recall the information in a noncloze 
Situation. The evidence from these two studies would further suggest 
that cloze performance is affected by intersentential contextual 
constraints. If this were not the case, recall performance would be 
inhibited by a cloze task. 

In summary, it would appear that many variables including the 
nature of the text (familiar vs unfamiliar) and nature of the deletion 
(random vs select) will affect cloze performance. 


For the purposes of the present study the cloze procedure was 
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adapted as one of the procedures to explore how readers monitor their 
comprehension. The primary strength of this procedure is not its 
ability to predict post-reading performance and readability but rather 
as Jenkinson (1957), Rankin (1974) and Jongsma (1980) suggest, this 
procedure can provide us with a slow motion view of significant aspects 
of the reading process. It would seem likely that the cloze task, if 
used as a methodology in reading research, could be further strengthened 
through the addition of protocol analysis (concurrent verbalization) 

in a collaborative research context. This was therefore included in 


the experimental design of the present study. 


Summary 


The research involving the methodological procedures of predicting 
performance, oral reading, measures of behavioral correlates, error 
detection paradigms, retrospection, introspection and protocol analysis 
and the cloze procedure have contributed to our understanding of the 
comprehension monitoring process. The review of the literature indicates 
that readers vary considerably in cognitive and metacognitive knowledge, 
experience, strategic resources and sensitivity to task demands. This 
variability is further reflected in how readers use these competencies 
in monitoring their understanding of text. Essentially, readers use 
aspects of their competencies to (1) recognize comprehension failure 
has occurred, (2) decide whether or not to attempt a resolution of the 
failure, (3) implement appropriate remedial action and (4) decide 
whether or not the action was successful and the difficulty was 


resolved. Even though this provides a general framework for 
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investigation it seems apparent that many questions still remain. 
Essentially, what is the nature of the strategies and patterns of 
strategies readers use in an attempt to resolve comprehension 
difficulties, and to what extent does this action relate to (1) the 
successful resolution of the comprehension failure and (2) criterial 
task performance? Furthermore what are the types of comprehension 
failures identified by the participants? 

This study will attempt to investigate these questions and others 
through the use of a research design comprised of two convergent 
methodological procedures, concurrent verbalization and the cloze 
procedure. The development of these procedures and the research 


design will be the focus of the following chapter. 
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Chapter III 


THE, DESIGN OF THE STUDY 


Introduction 


The primary purpose of this investigation was to examine how 
college readers attempted to resolve comprehension difficulties. 
In order to explore this and other related research questions, four 
types of reading conditions were developed: Reading Recall (Cl), 
Reading Recall Concurrent Verbalization (C2), Reading Recall Cloze 
(C3) and Reading Recall Concurrent Verbalization Cloze (C4). These 
conditions, the participants, the reading material, the procedure, 


and the accompanying rationale will be presented in this chapter. 
The Participants 


The focus of this study was the observation of the undergraduate 
college reader. This population was selected on the rationale that 
the reading process and strategies of interest would likely be at a 
more advanced level of de varosnene in comparison to elementary and 
secondary schools. 

Furthermore, it was assumed that college students, because of 
their developmental maturity, would likely be more conscious of their 
Own cognitive activity, be more verbal and reflective and consequently 
would be more able to contribute in the concurrent verbalizations. 


Participants for this study were selected from three sources. For 
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the first preliminary exploration six after degree students were chosen 
from a Spring Session language arts class being held at the University 
of Alberta. A second group of participants for the second preliminary 
exploration, main study, cloze readability and familiarity and idea 
unit identification and ranking were chosen from three first year under- 
graduate classes at Mount Saint Vincent University in Halifax, Nova 
Scotia. An additional 18 graduate students from Mount Saint Vincent 
University comprised the third population source. These graduate 
students were chosen from a Masters level graduate course and were used 
for comparative purposes in the idea unit determination and ranking 

of the study. 

The six undergraduate students for the first preliminary investi- 
gation volunteered after the class was approached, and the nature and 
purpose of the investigation were outlined by the researcher. Although 
Many students expressed an interest in the study, only six students 
felt they could commit the three to four hours required. 

Following completion of the first preliminary exploration, three 
first year undergraduate psychology classes at Mount Saint Vincent 
University were approached by the researcher. These classes, two of 
which were taught by the researcher, were briefly introduced to the 
Study. The students were informed by the researcher that he was 
interested in exploring how students attempted to understand written 
Material, that 33 students were reauired and that the total time 
commitment for each would be approximately 12 hours. In addition, 
Students were notified that those who volunteered to participate in the 


study would receive partial course credit of 4 percent which would be 
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added on to their final course grade. It should be noted that students 
were given other research project participation alternatives conducted 

by other researchers in the department to obtain the additional course 

credit. 

From a total of approximately 210 students approached, 90 
volunteered to participate in the research. Of these 90 students, 

23 were chosen for the main study, 4 were chosen for the second 
preliminary investigation, and 6 were assigned to the cloze readability 
component of the investigation. 

The 33 students were chosen randomly from the initial group of 90 
volunteers and assigned to the different components of the study. 
These undergraduate participants were then interviewed briefly, in 
person or by phone, by the researcher and informed of the component 
to which they had oe as ace and both the time commitment required 
and the accompanying course credit were again reviewed. At this point 
all participants were given the option of not participating and if the 
Student chose not to volunteer, they were thanked for their interest 
and another individual was substituted in their place. 

The remaining 57 undergraduate students who had volunteered but 
had not been selected for participation, were informed and thanked by 
the researcher for their interest in the study. This was done during 
regular class time and the procedure used to select the research 
Participants was also outlined. In addition, students were told that 
if any openings occurred they would be informed, however in the mean- 
time they should volunteer to participate in other research being 


conducted in the department at that time. 
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At a later point in time and in an attempt to develop a more 
clear description of the main passages used in the study a further 12 
students were selected from these remaining 57 volunteers. These 
students participated in the idea unit identification and ranking 
aspect of the investigation. The participants were contacted in person 
or by phone by the investigator, and asked if they were still interested 
in participating in the study. In addition, the students were informed 
of the time commitment, three to four hours, and the 2 percent course 
credit. Of the 12 students contacted all agreed to participate. 

In total 51 undergraduate students were involved in the study. 
Twenty-eight participated in the developmental aspects of the design 
(6, first rreliminary investigation; 4, second preliminary investiga- 
tion; 6, cloze readability and familiarity; and 12, idea unit identifica- 
tion and ranking) and 23 were involved in the main study. Of the 28 
undergraduate participants involved in the development aspect of the 
design, 6 resided in the Edmonton area and 22 lived in the Halifax 
area. The 6 students in the first preliminary exploration were after 
degree students, registered in the Faculty of Education, Edmonton, 
while the remaining 22 students were all first year undergraduate 
Students, and were either registered in Bachelors of Arts, Science, 
Commerce, or Secretarial Arts programs at Mount Saint Vincent 
University. All volunteers were women, monolingual English, and 
were considered full-time students. 

In addition to these 28 undergraduate students, 18 graduate 
students were selected and included in the developmental component of 


the research design. These students were selected to partake in idea 
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unit identification and ranking of the experimental passages as a 
basis for comparison with the undergraduate sample involved in this 
part of the research project. Participation was voluntary. 

In total 46 students were involved in the development of various 
aspects of the design. For a summary of the number of participants 
involved, their involvement and contribution, time commitment and 
course credit see Table l. 

The 23 participants in the main study consisted of 22 first year 
full-time students and one part-time student. All were either 
registered in Bachelors of Arts, Science or Commerce programs and as 
indicated by final course grade performance, all were average or above 
average students. Two of these 23 participants did not complete all 
16 sessions and were deleted from the study. Of the 21 who completed 
all the sessions, 5 were males and 16 were females. All resided in 
the regional Halifax area and except for one individual were monolingual 
English. 

In summary of this section, 69 students were included in various 
aspects of the study. Forty-six participants were included in the 
development of the research design and the remaining 23 volunteers 
were included in the main investigation. The nature of contributions 
made by the initial 46 participants will be dealt with in this chapter 
while the contributions of the 23 main participants will be discussed 


in Chapter V. 
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Table 1 


Participants' Assignment to Study, Time Commitment and 
Course Credit 


Participants Purpose 
6 Undergraduate Development of 
Students texts and 
procedures 
4 Undergraduate Development of 
students procedures and 
EeMcS 
6 Undergraduate Description and 
students development of 
texts and 
procedures 
12 Undergraduate Analysis of 
students texts 
18 Graduate Analysis of 
students texts 
46 Total number of 


E23 


59 


Students contributing 
to the development of 


the design 

Undergraduate Data for 

students research 
questions 


Total number of 
Participants 
(development of 
design + main study) 


Time 
Aspect of Commitment 

the Research (hours) 
First 2-4 
preliminary 
investigation 
Second 9-13 
preliminary 
investigation 
Cloze Reada- 8-9 
bility and 
text 
familiarity 
Idea unit B= 
identification 
and ranking 
Idea unit NE RRS 
identification 
and ranking 
Main study 9-13 


Course 
Credit 


iS) 
oP? 


J ee 


* 


and one session. 


received 1% course credit for their participation. 


Two undergraduate students in the main study only completed two hours 
These students were dropped from the study and 
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Reading Material 


Rationale 

The initial selection of the reading material was based on the 
following considerations: 

1. In an attempt to ensure maximum ecological validity, the 
texts should more or less match the reading material commonly used by 
the participants and encountered in the college reading situation. 
Essentially the material is contextually real in both content and 
genre. A reader does not just read and recall; the participant 
pursues this encounter for a purpose. Hopefully if the reader views 
Bs content as adding and contributing to the information and knowledge 
required in a course of studies, the material will appear more relevant 
to the participant. Furthermore, the participant may then be motivated 
to understand and remember the content for a purpose other than purely 
Meeting the demands of the criterial task. This pursuit of self gain 
may ultimately contribute to a more varied and data rich encounter. 

2. The passages are long enough to provide a wide range of verbal 
responses but yet not so lengthy that the reading task becomes tedious 
and frustrating for the participants. The optimum length for this 
purpose was approximately 750 words. 

3. The difficulty level of the passages is such that the passages 
are difficult enough to encourage the reader to monitor his/her 
comprehension and move into the conscious mode, but yet not be so 
difficult that the text may be potentially incomprehensible and a 
source of frustration for the reader (Brown, 1980). This will hopefully 


provide more extensive and data rich verbalizations. 
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4. Nonfiction material was used. Compared to fiction material, 
nonfiction text should result in more monitoring. This is supported 
by Mitchell (1981) who found a greater incidence of statements 
reflecting monitoring in nonfiction reading situations. 

5. Although the reading material was selected by the researcher, 
it was felt that this did not adversely affect the ecological validity 
of the study since most expository material read by students at the 
college level was not self selected. Furthermore, readers of self- 
selecting material may choose material requiring less cognitive effort, 


and consequently less monitoring may ensue. 


Passage Development 

Initially twelve 750 word expository passages were adapted from 
college level expository materials (see Appendix A). Four passages 
were taken from reading material normally encountered by first year 
undergraduate education students, five were selected from second and 
third year college methods texts and three were adapted from upper 
level college level material. The following is a list of the initial 
12 passages constructed. 

First year undergraduate materials: 

"Concrete Operations" 


(Adapted from Kauchak and Eggen, 1980, pp. 64-66, Mussen, 
L127 PRs sae s5) 


"Inferences: Going Beyond the Information Given" 
(Adapted from Kauchak and Eggen, 1980, pp. 37-43) 
"The Quest for Equilibrium" 


(Adapted from Kauchak and Eggen, 1980, pp. 53-58) 
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"The Scientific Process" 
(Adapted from Kauchak and Eggen, 1980, pp. 3-15) 
Second and third year undergraduate college methods materials: 
"Developing Children's Abilities to Write Expository Materials" 
(Adapted from Hennings, 1982, pp. 8-17) 
"Helping Children Develop Skill in Phonic Analysis" 
(Adapted from May and Eliot, 1978, pp. 35-49) 


"Teaching Children to Find Part-Whole Relationships in Reading 
Material" 


(Adapted from Kachuck and Marcus, 1976, pp. 158-160) 
"Seven Steps to Teaching Beginning Readers to Spell" 


(Adapted from Gentry and Henderson, 1978, pp. 632-638; Lundsteen, 
1976, pp. 347-349; Johnson, Langford and Quorn, 1981, pp. 584-585) 


"Word Recognition" 
(Adapted from May and Eliot, 1978, pp. 27-35, 110-127) 
Upper Level College Material: 
"Language and Reading" 
(Adapted from Goodman and Burke, 1980, pp. 10-13) 
"The Functions of Language" 
(Adapted from Tough, 1977, pp. 45-69) 
"The Development of Thinking" 


(Adapted from Mussen, 1973, pp. 31-36) 


First Preliminary Exploration 

Although the primary exploration was to examine passage 
adequacy, procedural aspects were also considered here. This 
exploration involved six after-degree university students enrolled in 


a spring session course at the University of Alberta, Edmonton. 
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Although these sessions were exploratory and no fixed procedure was 
followed, attempts were made to provide each participant with two 
different passages, on in a Reading Concurrent Verbalization Recall 

(C2) condition and another in a Reading Concurrent Verbalization Cloze 
Recall (C4) condition. Since these participants were after-degree 
students, all but one were presented with upper level college material. 
As a basis of comparison the one exception received the passage 
"Developing Children's Ability to Write Expository Material" in the C2 
condition. The selection of passages was based on the assumption that 
reading material above an individual's level of college enrollment 

may facilitate more monitoring responses than if the material was below 
the participant's level of enrollment. Cursory examination of the 
results revealed this assumption was partially supported. For instance, 
the one participant who received the below enrollment level passage 
found the passage very easy and very few instances of monitoring 
occurred. Overall, only two passages of the initial 12, The Development 
of Thought and The Function of Language appeared to be difficult enough 
to ensure extensive and data rich verbalizations. Procedurally it 

was found that a lengthier practice passage and observation session 


were required for both of the concurrent verbalization conditions. 


Final Construction of Passages 

In response to the findings of the first preliminary investiga- 
tion, and as a result of the final selection of a group of participants 
from an introductory psychology course, the second and third year under- 
graduate college methods materials dealing with specific instructional 


procedures were no longer considered to be appropriate. However, with 
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some minor editorial changes, the passages, The Quest for Eauilibrium and 
The Scientific Process, were retained as material for the observation 
and practice sessions in this study. These passages were considered 
difficult enough to encourage some monitoring and also permit the 
participant to become familiar with the task. Furthermore, the topics 
of equilibrium and the scientific process were areas that were covered 
in the psychology course and as such were considered to be of suitable 
relevance for the participants. The remaining two passages, Concrete 
Operations and Inferences: Going Beyond the Information Given were 
not selected because the topics were given less coverage in the 
psychology course and may have been considered less relevant by the 
participants. 

Following some minor revisions and editorial changes, two upper 
level passages, The Function of Language and The Development of 
Thinking, were selected for inclusion in the main study. Both these 
passages were considered relevant by the researcher since the topics 
of language and cognitive development were both primary components of 
the psychology course. The passage Language and Reading was considered 
to be less relevant and was not selected as material for the study. 

Two additional passages, Kinds of Variance and Types of Learning, were 
developed by the researcher. These texts were adapted from upper level 
college material and like the other texts utilized in the study were 
related to topics covered in the psychology course. 

The final selection of passages for inclusion in this study were 
as follows: 


Passage 1 "The Function of Language" (P1) 
(Adapted from Tough, 1977, pp. 45-69) 
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Passage 2 "The Development of Thinking" (P2) 
(Adapted from Mussen, 1973, pp. 31-36) 


Passage 3 "Kinds of Variance" (P3) 
(Adapted from Kerlinger, 1973, pp. 73-80) 


Passage 4 "Types of Learning" (P4) 
(Adapted from Gagne, 1970, pp. 47-64) 


Practice Passage 1 "The Scientific Process" (Prl) 
(Adapted from Kauchak and Eggen, 1980, 
Dp. 3-15) 

Practice Passage 2 "The Quest for Equilibrium" (Pr2) 
(Adapted from Kauchak and Eggen, 1980, 
pp. 53-58 and Ginsburg and Opper, 1969, 
pp. 18-19) 

All passages were written in a descriptive informational style, 
which provided an explanation or a description of the particular topic. 
This style is most notably characterized by terseness, density of 
detail, and generalizations and illustrations about the topic in 
question (Furness, 1979; Karlin, 1975). All texts were comprised of 
a main topic and four related subtopics. Each subtopic was comprised 
of a definition or explanation and if appropriate an expansion to an 
illustration. All subtopics were ordered as outlined in the topic 


(Graesser, 1978; Green, 1980; Just and Carpenter, 1980). These passages 


are presented in Appendix B. 


Readability Procedures: Fry and Cloze 

Although the primary criterion for readability was that the 
passages are suitable for the reading situation, as outlined by the 
previous rationale, two other convergent measures of readability, the 
Fry (1980) procedure and the cloze procedure (Bormuth, 1968), were 
utilized. The Fry readability measures indicate that the readability 


range of the passages was from beginning college level, grade 13, to 
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mid-college level, grade 14 (see Table 2). This would suggest that 
all the passages are of roughly equivalent difficulty, and are 
difficult enough to insure some comprehension monitoring. However, 
due to the possible influence of motivation, wide divergences in 
academic qualifications of the college population and subject 
specificity, on the Fry readability norms, the cloze readability 
procedure was used as an additional control measure. 

For this purpose six participants from the initial sample of 
volunteers were randomly selected (Owen, 1962) and presented with a 
booklet containing the six passages. Using the cloze readability 
procedure outlined by Vacca (1980) and Jongsma (1980) every fifth 
word was omitted. With reference to subject familiarity, each passage 
was preceded with an open-ended question in which the participant was 
required to discuss his/her familiarity with the text. 

Included were appropriate instructions, a practice passage and 
questions related to subject familiarity. The order of passage 
presentation was randomized and participants were encouraged to 
complete no more than two passages per session. See Appendix C for 
copies of the instructions, practice passage and subject familiarity 
questions. 

The results of the students' performance on the cloze task are 
shown in Table 3 and it would appear that except for practice passage 
one (Prl), all the passages are of roughly equivalent difficulty 
(i.e., mean percentage scores of less than 40%). An examination of 
the low percentage of exact insertions in the passage would suggest 


that the level of difficulty was sufficient to facilitate monitoring on 
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Table 2 


Fry Readability Scores 


Passage 


The Function of Language 
The Development of Thinking 
Kinds of Variance 

Types of Learning 

The Scientific Process 


The Quest for Equilibrium 


Readability 
Grade Score 
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Table 3 


Cloze Procedure Percentage Scores 


Percentage Scores 


Participant Pl P2 P3 P4 Prl Pr2 
7 af 36 38 ui 26 26 34 
2 28 al 20 Pa 14 39 
3 48 54 50 49 a 54 
4 32 Zo 25 25 20 Px) 
Sy 44 $2 48 Sys) 24 35 
6 -- 32 25 34 34 26 
Mean Percentage Scores 38 34 Bo 31 28 35 


Parana 


ar Fel 
: ; \ 
: > 
ye a 
rt 0 s_\) 
é a 
J i 
_s 
9 i 
i] ‘ 
f 1 > ‘ ; 


P ’ Sek | nF 
Aas eee 
2970078 ebsiqo7sed ae Prine e80k9 : = 

‘| ie jh mo (ie. a a t 


ret 


oP 
fy +l 


Shtb58 BPSIMIIIS yy | 


a 


_—— = 


I 


78 


the part of the participants. Furthermore, as indicated in Table 4, 
66 percent of the responses indicated some familiarity with the 


passages while the remaining indicated no familiarity with the texts. 


Table 4 


Text Familiarity 


Total Number 


Pia te ewer aap Pris EP r? of Responses 
Number of participants 3 4 3 4 4 5 23 
who expressed some 
familiarity 
Number of participants 2 2 3 2 2 a 2 
who expressed no 
familiarity 
Total number of 5 6 6 6 6 6 35 
responses 


In conclusion, in utilizing these more formal measures to determine 
text suitability, it would appear that the passages would be of 
sufficient difficulty to insure some comprehension monitoring. Further- 
more, the assessment of text familiarity suggests that the participants 
at this level may have access to some of the prior knowledge necessary 


to comprehend the texts. 


Idea Unit Identification and Ranking 

In order to determine more explicitly the qualitative nature of 
the texts in terms of levels and numbers of idea units, and to provide 
a suitable framework for the analysis of the recall protocols, the 


procedure as outlined by Johnson (1970) and adapted by Brown and 
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Smiley (1977) and Piche and Slater (1983) was utilized. The choice 
of this procedure was based on two assumptions. First, the unit used 
in the analysis of the recall protocol should represent a meaningful 
division of information as nerceived by the participant and second, 
the analysis should reflect the aqualitative nature of the recall 
protocols. For instance, cursory examination of the recall protocols 
indicated that many of the participants were essentially providing 
summaries and elaborations of the text in their recall. Verbatim 
recall did not appear to be a primary criterion of comprehension for 
the participants. This suggests that with the use of possible 
alternative frameworks for recall analysis such as that proposed by 
Kintsch (1974) the propositions would be too small to reflect this 
trend. Consequently t--units and incomplete t-units (Hunt, 1965; 
Fagan, 1978) were selected. In an attempt to insure that the textual 
units selected would more or less correspond to the units selected 
for the recall protocol analysis, a procedure by which the texts were 
divided into idea units and ranked as to the importance of the idea 
units was carried out with two subgroups of the student volunteer 
sample. 
Idea Unit Identification: Procedure 
and Analysis 

Due to the inherent difficulty of the passages and the possibility 
that the comprehensibility of the passages may affect both the size and 
importance of the idea units selected by the undergraduate students, 
both graduate and undergraduate subjects were used in the procedure. 


During a regular class session the four passages, Pl, P2, P3 and 
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P4 were presented to a group of 18 graduate students. Due to time 
constraints each individual was only required to segment two of the 
six passages into idea units. The class was presented with the 
following instructions adapted from Johnson (1970) and Smiley and 
Brown (1977): 


Please read the passage and then divide the text into individual 
idea units by placing a vertical line at the division point. 


An idea unit is defined as one which contains a complete 

thought and/or represents a pausal unit (a place where a 

reader may pause). 

For scoring purposes the validity of an idea unit was accepted 
when at least six out of the nine graduate students agreed that it 
was acceptable. 

A similar procedure was followed for the undergraduate students. 
In the segmenting procedure 12 students were selected randomly from 
the original group of 90 volunteers. Each participant was presented 
with a booklet containing the written instructions, a practice 
passage and the four passages in random order (see Appendix D for a 
copy of the instructions and practice session passage). The instruc 
tions for the graduate and undergraduate students were similar, except 
the undergraduate students were additionally presented with a practice 
Passage. The undergraduate students were seen individually and the 
instructions and their individual responses on the practice passage 
were discussed with them. 

The total time for the idea unit identification phase of the task 
ranged from 60-75 minutes per participant. Scoring was determined on 
the basis of eight of twelve participants agreeing on the validity of 


an idea unit. For both the graduate and undergraduate participants 
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the criterion for acceptability was somewhat more stringent than that 
suggested by Johnson (1976) and Smiley and Brown (1977) in that these 
studies only require 50 percent agreement. (See Table 5 for a summary 
of the results.) 

The reliability of the idea units was determined by using the 
Arrington Formula: 


2 X agreements 
2 xX agreements + disagreements 


However, instead of using individual judges, the group as a whole was 
used. For example, as indicated by passage one, the two grounds, 
undergraduate and graduate students, agreed on 43 idea units and 
disagreed on seven units. Total agreement amongst the two groups 
using the above formula was 91 percent. The same procedure was 
followed for passages two, three and four. The reliability as deter- 
mined by the two groups ranged from 96 percent to 90 percent. The 
least agreement occurred with passage number four, however this could 
be an artifact of the relatively small number of idea units identified 


by both groups of participants. 


Ranking of Idea Units 

Although the reliability of the idea units identified between the 
two groups was quite high, it was assumed that for purposes of this 
investigation the units selected by the graduate students would be 
Somewhat more valid than those identified by the undergraduate students. 
This was predicated on the notion that since these passages were 
adapted from material appreciably above the undergraduate students 


range of reading experience, the passages may have been somewhat less 
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comprehensible and certainly more difficult for the undergraduate 
students to understand. This difficulty with comprehension may have 
affected the idea unit selection. Essentially it was assumed that 
one must be able to comprehend an idea unit to identify it as such. 

Initially in the ranking of the idea units graduate students were 
each presented with the same texts they had previously segmented into 
idea units. Nine of the students received Pl and P2 and the second 
group of nine students again received P3 and P4. However the passages 
were already segmented into idea units. To preserve the wholeness of 
the texts the segmenting consisted only of slashes at the end of an 
idea unit, and as such the text was kept intact. The participants 
were required to rank the idea units as to their importance to the 
central meaning of the passage. A 4 was to be assigned to the units 
which most supported the central meaning, 3 moderate support, 2 little 
Support and 1 minimal support to the meaning of the passage. The 
instructions to the students were presented on an overhead projector 
to the group as a whole. In addition, a passage selected from a study 
conducted by Smiley and Brown (1977) partially illustrating the outcome 
of the procedure was presented and discussed. (See Appendix E for the 
specific instructions and the example passage used.) 

The following criteria were used to determine agreement: 


Level 4 Five or more participants must agree that the nde 
was a 4, 


Level 3 Five or more participants ranked the unit as a 3 
or Five or more participants ranked the unit as 
3 and 4 combined. 


Level 2 Five or more participants ranked the unit as re eae 
or Five or more participants ranked the unit as a 
2 and a 1 combined. 
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Level 1 Five or more participants ranked the unit as al. 
(See Appendix E for specific examples pertaining to the ranking.) 

Using these criteria very few units were ranked as Level l, 
consequently Level 1 and Level 2 rankings were combined and were 
viewed as units providing Little Support to the central meaning of 
the passage. 

A similar but somewhat modified procedure was followed for 
determining the importance of the idea units by 16 undergraduate 
students. Each of the participants was seen separately and presented 
with a booklet containing the written instructions and the four 
passages. Each passage was segmented into idea units and passages 
were presented in random order. The idea units were those previously 
identified by the graduate students and the boundaries of the units 
were represented in the text by slashes. For each participant the 
instruction was read by the participant and discussed with the 
researcher. The written instructions were identical to the ones 
received by the graduate students. In addition, the example passage 
presented to the graduate group was also presented and discussed. 
The participants completed only two passages per session, and each 
session was approximately an hour in length. 

The following criteria were used to determine agreement: 


Level 4 Seven or more participants must agree that the unit 
was a 4. 


Level 3 Seven or more participants ranked the unit as aso 
or Seven or more participants ranked the unit as a 
3 and 4 combined. 


Level 2 Seven or more participants ranked the unit as a 2 
or Seven or more participants ranked the unit as a 
2 and a 1 combined. 
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Level l Using the criterion of seven or more participants 
ranking ajunit as al, no instance of the final 
designation occurred. 

Since no instances of Level 1 rankings occurred, this category 
was dropped and only three rankings were used: Most support the 
central meaning (4), Moderate support to the central meaning (3) 
and Little support to the central meaning (2) and (1). (See 
Appendix E for specific examples pertaining to the rankings.) 

The above description of the ranking procedure, adapted from 
Johnson (1970) and Brown and Smiley (1977), was modified in that these 
former researchers required the subject to identify 25 percent of the 
idea units in each category. Consecuently each level of importance was 
assigned to 25 percent of the idea units. This procedure was con- 
Sidered to be too predetermined for purposes of this study. 
Essentially, it was felt that the reader may not view 25 percent of 
the idea units as Level 1, 25 percent as Level 2, and so on. Although 
the level of agreements appeared similar to those proposed by Johnson 
(1970) and Brown and Smiley (1977), variability within and between both 
groups of students participants, particularly in borderline cases, was 
evident. This contributed to less stringent agreement. However, since 
these rankings were primarily to be used as incidental measures, the 
ratings were considered sufficient for purposes of the study. Ratings 
and levels of idea units are presented inTable 6. As noted previously, 
idea units ranked as 2 or 1 were collapsed because very few Level l 
idea units were identified by the participants, and the reliability 
differentiating these two levels was very low. The criterion to 


determine levels of idea units was assumed to be best represented by 
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graduate student ratings. This was influenced by two factors; first 
the ratings of both the graduate and undergraduate students were 
generally similar, suggesting general agreement by the two groups 
as to which idea units contributed the most, some and little to the 
central meaning of the passages and second, since the readability level 
of the passages was likely below that of the graduate students, the 
texts may have been more comprehensible to the upper level students. 
This factor of comprehensibility as suggested by Johnson (1970) and 
Brown and Smiley (1977) may have contributed to the increased validity 
of the idea unit rankings by the graduate students. 

Although the Fry and cloze results indicate that the passages 
may be generally equivalent, this was less evident here. The number 
and size of idea units per passage differed appreciably, with passage 
four containing the least number of idea units (36) and passage two 
the most (57). Although the number of most support units within each 
passage differed only slightly, the lower level units differed much 
more appreciably. This variability was most evident in passage number 
three. This passage was ranked in the upper range of difficulty using 
both the Fry and cloze procedures. Furthermore, in the main study 
some participants expressed some frustration in both the style in which 
the passage was written and the content. The comments of some of those 
participants indicated that the notion of variance in statistics was of 
minimal interest and that the passage was redundant and repetitive. 
Considering the variability present in this case and in the previous 
procedure, it was decided to randomize the passages within each 


condition. 
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Second Preliminary Investigation 

Following the construction of the passages, a second preliminary 
investigation was conducted using four previously selected participants 
(see Table 1, p. 68). The purpose of this investigation was to examine 
both the suitability of the texts and the research procedures. This 
investigation contributed to three changes in the original conceptuali- 
zation of the research procedures. First, due to the difficulty of the 
texts, every seventh as opposed to every fifth word was deleted in the 
cloze passages. Second, even though a pausing point after each 
sentence was encouraged, some students found this too disruptive. If 
this appeared to be the case, participants were encouraged to initiate 
their own pausing points. However, in all cases if monitoring 
appeared evident the appropriate probes were used. Finally, the 
word "study" was omitted from the participant instructions and the 
probe "tell me what you are doing" was deleted. This was adjusted 
for the reason that the use of the term "Study" in the instruction 
tended to encourage the participants to assume a certain stance that 
was not wholly appropriate to the task. Assumably a study stance 
Should be initiated by the participant and not imposed by the instruc- 
tions. With reference to the probe, "Tell me what you are doing," 
this tended to encourage a large number of metacomments and intro- 
spection as opposed to the desired concurrent verbalization responses. 
These changes were implemented in the research procedure. The research 
Procedure developed for purposes of this study will be the focus of 


the following major section. 
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The Research Procedures 


Two general procedures, concurrent verbalization and cloze 
procedure, were used in this study. These two procedures integrated 
with a collaborative interview format formed two of the primary 
reading conditions: Reading Concurrent Verbalization Recall (C2) 
and Reading Concurrent Verbalization Cloze Recall (C4). Two other 
conditions, Reading Recall (Cl) and Reading Cloze Recall (C3), were 
developed for comparative purposes. The general procedures (con- 
current verbalization and cloze), the collaborative interview, the 
assessment of understanding and the four conditions Cl, C2, C3 and 


C4 will be the focus of the following sections. 


Concurrent Verbalization 

The use of concurrent verbalization as a research procedure to 
investigate the reading process has gained wide accevtability, both 
traditionally (Jenkinson, 1957; Strang and Rogers, 1965) and more 
recently (Olshavsky, 1977, 1978; Christopherson, Shultz and Waern, 
1981; Mitchel, 1981). The strength of this procedure compared to 
other procedures is that it provides the most direct access to the 
processes utilized by the reader. However, the extent to which the 
verbalizations are reliable depends on both the directness of the 
verbal reports and the time of verbalization. Time of the verbaliza- 
tion is influenced by whether the responses are concurrent tanta cu 
lated while the information is being attended to or is still in 
working memory) or retrospective (the information is articulated 


after completion of task-directed processing). AS discussed by 
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McCown and Johnson (1981) and Ericsson and Simon (1980), the more 
immediate and concurrent the verbalization, the greater the reliability 
of the thought processes reflected by the verbalization. 

Directness of the verbal reports can occur on a number of levels: 
direct articulation, in which the reader thinks aloud, verbal recoding 
in which the participant paraphrases or provides a summary of the 
thoughts, and mediated articulation in which the individual theorizes 
and talks about what he or she was doing. The more retrospective the 
verbalization, the more likely is the possibility that the reader will 
be theorizing and talking about what s/he is doing rather than 
articulating the thoughts, no matter how idiosyncratic these thoughts 
May be. Consequently, the more mediated and retrospective the verbali- 
zation, the higher the possibility that the data may not reflect the 
Presses and strategies the reader utilizes in the reading situation. 
Additionally, as recognized by Nisbett and Wilson (1977), Nisbett and 
, Bellow (1977) and Cavanaugh and Perlmutter (1982), individuals may 
Rave little direct access to higher: order cognitive processes, thus 
what readers say they do when they read and how they actually process 
print may be very different. Readers are not always aware, and 
possibly should not be, of their own cognitive functioning (Baker, 
1979; Brown, 1980). Conseguently, to have them retrospect may 
contribute to less data rich protocols. As such the procedure of 


concurrent verbalization was selected for use in this study. 


Collaborative Interview 
The establishment of a collaborative relationship and the 


Selection of appropriate probes were used to increase reliability and 
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validity ofthis investigation. .A collaborative relationship is a 
relationship in which the participants feel and understand that they 
are in a situation in which they will interact in a way or collaborate 
to meet some common aim. Essentially, the interview is viewed as 
important and significant to both participants. This necessitates the 
establishment of trust and empathy. It necessitates the establishment 
of a relationship in which the participants are free to question, 
disclose and observe (Gorden, 1980). 

The establishment of this collaborative relationship was important, 
primarily because the nature of the study requires the participants to 
actively and consciously participate in reading situations when they 
may experience comprehension difficulties. Subjects may react to these 
difficulties by becoming fearful of failing and refuse to respond. 
However, it was the hope that through the establishment of a collabora- 
tive relationship the participants would realize that the purpose of 
the study was not to judge or evaluate their personal competence, 
but rather to explore how they go about resolving comprehension 
difficulties. . Through the realization of this aim the incidence of 
nonresponse was reduced to a minimum. 

The collaborative role was facilitated by the following: 

1. Only volunteers were selected, consequently only willing 
participants were involved. 

2. All individuals received partial course credit for their 
Participation. This insured individuals received additional benefit 
from participation. 


3. Although the researcher was initially a course instructox 
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in which some of the volunteers were selected, this did not appear to 
detract from the credibility of the interview situation, since this 
tended to encourage the development of an area of common grounds 
(Denzin, 1970). This occurred particularly in reference to how the 
research was conducted (Denzin, 1970). For instance, part of the 
course content consisted of an introduction to research methods in the 
field of psychology. An attempt was made by the researcher to discuss 
with the participants the procedure used in this study with reference 
to other research methods used in psychology. 

Even though the relationship between the researcher as instructor 
and students was such that this would not interfere with the collabora- 
tive relationship, a number of additional precautions were taken. 
First, while the researcher was the course instructor and if students 
were selected from the instructor's sections, these students were only 
included in the second preliminary investigation and second, only 
students who were not in the researcher's courses were included in 
the initial phase of data collection for the main study. 

4. All participants were presented with a brief overview of the 
study, its aims, anticipated procedures, and implications. Further- 
more, what participants were required to do, amount of time required 
and possible benefit in terms of knowledge about their own reading, 
knowledge about research and possible benefits for instruction were 
discussed. Participants were assured of confidentiality and anonymity 
(their names were not to be used in the write up of the study). It 
is hoped that through this introduction the subjects were able to 


make an informed decisions as to whether they wished to participate or 
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not. As was suggested by Shatzman and Strauss (1973), the project 
was presented as honestly and clearly as possible. 

5. Feedback concerning general performance for all interested 
participants was provided following the data collection component 
of the study. Although all participants were debriefed following the 
completion of the sessions, a final hour long session was conducted 
with each individual. The function of this session was to discuss 
the extent to which participation in the study may have affected the 
individual's reading performance, and also to discuss the analvsis 
procedure and any tentative findings which may have emerged. The 
findings were discussed only in terms of the individual participant 
and in terms of the general theoretical categories which were 
emerging. Ouantitative recall and cloze data were not discussed 
unless specifically requested by the individual, and then only in 
very general terms. This session also served as a partial check of 
the credibility of the findings. Participants were encouraged to 
discuss and elaborate the tentative findings that were presented to 
them. 

6. Participants were free to question and also to refuse to 
respond if they wished. 

7. Although some baseline measures were needed, the testing 
aspect of the interview was minimized. It was suspected that any hint 
of evaluation may detract from the collaborative relationship. The 
cloze and recall data were regarded in the interview as only a base- 
line measure, the purpose of which was to compare the participants’ 


Performance across conditions. 
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82)°The elements of tact, socially appropriate behavior and 
attention were observed at all times. Particularly with reference 
to the notion of paying attention, an element of openness was main- 
tained. This included a watch on one's own and the reader's social 
behavior, and what the reader was saying. This was particularly 


important in determining the extent of probing required. 


Probing. Other than to familiarize the reader with the particular 
verbalization reading situation, the initial observation and practice 
sessions in the C2 and C4 Bo anirione were also used in an attempt to 
observe the reader's stance in the task. It was thought to be more 
appropriate to change the probing to fit the particular orientation 
the reader may have had to the task than to train the participants 
to meet the task demands. This would hopefully also reduce the 
probability of any lasting changes in any future text encounters the 
reader may have. 

Some readers verbalized continuously and very few probes were 
required. However, other participants found the verbalization task 
very difficult and spontaneous verbalization was appreciably lower. 
If probes were required they consisted of the following forms: 

Level 1 1. Neutral comment (N). Aha. 

2. Request (Rq). What are you thinking? What's 
going through your mind? 

Level 2 3. Paraphrase (Par). "not clear’ not clear? 

4. Statement (St). I notice you are looking back. 
Could you tell me what you are thinking about? 


Could you tell me more about that? 
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Level 3 5. Question (OQ). What do you think about that? 
Does that make sense to you? 

See Figure 2 for a summary of the relationship between these probes 
and the reliability of the verbalizations. As noted in Figure 2, 
level 1 probes, (N) and (Rq), were used to encourage direct articula- 
tion as the information was being attended to, level 2 probes, (Par) 
and (St), were used to facilitate verbal recoding while the informa- 
tion may still have been in working memory, and level 3 probes were 
used to facilitate mediated articulation either while the information 
may still have been in working memory or after completion of the task- 
directed processing. The level 3 form of probing primarily consisted 
of general questions such as, "How did you know you could remember the 
information?" 

The reliability and dependability of the participant responses 
were assumed to be determined by both the time and directness of the 
verbal report. Level 1 probes (neutral comments and requests) were 
assumed to evoke responses which were the most reliable and dependable, 
while level 3 probes (direct questions) were assumed to result in less 
dependable and reliable verbal reports. 

Essentially, probes were used in this investigation to assist. the 
participant in verbalizing, particularly after a recognizable indica- 
tion of comprehension failure, and to help the participant clarify 
Particular comments. The following were considered to be recognizable 
indicators of comprehension difficulties: 

1. Facial expressions such as grimaces and frowns. 


2. General physical uneasiness 
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3. Long pauses 

4. Scanning forward or back to previous information 

5. Notations on the text, such as notes in the margin, checks, 
and underlinings. 

6. Rereading the text, or aspects of the text 

7. Long pauses on cloze omissions 


8. Changing a present or previous cloze insertion. 


Cloze Procedure 

All four passages (Pl, P2, P3, P4) and one practice passage (Pr2) 
for the main study were also converted to cloze passages. The 
remaining practice passage (Prl) was left intact and only used ina 
verbalization noncloze procedure. 

The following procedure was used to convert the intact passages 
to cloze passages: 

1. The first sentence was left intact. 

2. The starting point for the first deletion was determined by 
selecting the first seven words in the second sentence and randomly 
deleting one of the seven words. 

3. From this first deletion every seventh word was omitted. 

4. The underlined blanks were all of equal length and were 15 
typewritten spaces in length. 

5. The final sentence was left intact. (Vacca, 1980) 

See Appendix G for the cloze version of the passages. 

The cloze procedure in conjunction with concurrent verablization 

was used for a number of reasons: (1) As discussed in the previous 


Sections, other methodologies, because of inherent limitations, are 
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potentially less rewarding. For example, direct questioning may 
induce artificial responses primarily because the question may 
structure thought. (2) This procedure tends to arrest the compre- 
hension process thus one can more directly examine the processing 
strategies of the reader. (3) To a certain extent one can gain 
insight into the reader's perception of the criterial task. (4) Due 
to the novelty of the task, individuals may move into the conscious 
mode more readily and (5) Comprehension difficulties will be more or 
less observable. Initially a concern was raised as to the extent to 
which the procedure violated the notion of ecological validity. It 
was found, however, that many of the participants were familiar with 
the procedure because the cloze format was used in their psychology 
course text study guide (G. A. Kimble, N. Garmezy and E. Zigler, 
Study Guide for Principles of General Psychology (2d ed), Toronto: 


John Wiley and Sons, 1980). 


Assessment of Understanding 

Two sources of data, a primary source, recall protocols, anda 
Secondary source, responses to general application and critical 
evaluation questions, were used to assess the participant's under- 
Standing of the passage. 

Reading recalls were used as a primary measure of understanding 
in all four conditions. It was apparent that this measure, although 
somewhat artificial, was not totally novel to the participants since 
many of the tasks required of these junior college students necessitated 
the reading of descriptive expository text and the subsequent recall 


of information. For instance, over 90 percent of the questions asked 
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in examinations from the course in which the participants were chosen 
were of the recall type. The following question was used to initiate 
the student's recall of the passage: 


Could you please tell me everything you can remember about 
the passage you have read? 


Although the reading recalls were used as the primary measure of 
understanding, general application and critical evaluation questions 
were also used in an attempt to assess other aspects of comprehension. 
After the completion of the recall, a question related to the passage 
and of the following form was asked. For example, the following 
question was asked if passage one was used in the condition: 

(Pl question) Discuss the extent to which this passage has 

contributed to your knowledge about the 
functions of language? 
The questions for the other passages are presented in Appendix H. 
Following the participant's response to the application question, a 


critical evaluation of the following type was asked. 


Was there any part of this passage you found particularly 
controversial? 


The critical evaluation question was modified if, in the concurrent 
verbalization condition, the participant expressed some disagreement 
with the text. For example: 

I noticed you found the notion of error variance somewhat 


controversial. Was there any other part that you did not 
agree with? 


Participant's Interpretation of the Reading 
Situation and Criterial Task 
Following the discussion of participant's understanding of the 


text, general questions related to the individual's view of the 
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reading situation and criterial task were posed. The following 
questions were used to initiate a discussion of the participant's 
view of the reading situation. 


What do you think of this task? 
What was this task like for you to do? 


Two other questions 
How did you know you could remember the information? 
and 
How did you know you could understand the information? 
were utilized to initiate a discussion of the participant's view of 


the criterial task. 


The Conditions 

These aspects of the procedure were integrated to form four 
conditions: Reading Recall (Cl), Reading Concurrent Verbalization 
Recall (C2), Reading Cloze Recall (C3) and Reading Concurrent 
Verbalization Cloze Recall (C4). -These conditions will each: be 


explicitly discussed in the following sections. 


Reading Recall (Cl). The reader was presented with the appropriate 
Passage and given the following instructions: 


Here is a passage. Remember the purpose of this task is for 
you to understand and remember the information. Do whatever 

you would like to do to help you understand and remember the 
information in this passage. Take as much time as you need. 
When you think you can understand and remember the information 
in the passage I will ask you to tell me everything you can 
remember and I will also ask vou to discuss the passage with me. 


The purpose of this condition was two-fold: (1) to examine the 


quality of the recall of the participant in a nonverbalization and 


noncloze condition and (2) to assess the extent to which recall 
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quality may be affected by the cloze and concurrent verbalization 


procedures. 


Reading Concurrent Verbalization Recall (C2). The participant 
was given a text in which s/he was asked to think aloud at the end 
of each sentence. As indicated by the idea units selected by both the 
graduate and undergraduate students and incidental comments by 
participants in the preliminary investigations, pausing at the end of 
every sentence proved a more natural point to stop. 

This task consisted of two sessions, a preliminary observation 
session and the main session. During the initial session the 
participant was presented with a text of approximately equal 
difficulty and length as the main session. All participants were 
given the following instructions: 

Here is a passage. Remember the purpose of this task is for 

you to understand and remember the information. As you are 

going through the passage I would like you to stop at the end 
of every sentence and tell me what you are thinking. Do what- 
ever you would like to do to help you understand and remember 
the information in the passage. Take as much time as you need. 

When you think you can understand and remember the information 

in the passage I will ask you to tell me everything you can 

remember and I will ask you to discuss the passage with me. 

If participants found these pausing points too disruptive, they 
were allowed to stop less frequently. In these cases participants 
would establish their own pausing points. However, in all cases if 
there was some indication of comprehension failure, probes were used. 

Upon completion of the preliminary session, the main session was 
conducted. Due to the length of time involved in these sessions, two 


to two and one half hours, the main session was not introduced on the 


Same day. The session usually followed within two to four days and 
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the same procedure was used. As in the Cl condition both the text 
recall and general discussion questions followed the completion of the 
verbalization component. 

The primary purpose of this condition was to (1) observe the 
strategies and patterns of strategies utilized by the participants to 
remediate comprehension difficulties, (2) examine the nature of the 
difficulties encountered by the participants and (3) examine the 
success or failure of the remedial action initiated by the partici- 
pants to remediate the comprehension difficulty. The purpose of the 
recall component of this condition was to examine the extent to which 
the concurrent verbalization procedure may affect the quality of the 
text recall. Ultimately this condition was used to contribute to the 
partial triangulation of the data, and as such was used to lend support 


to the findings. 


Reading Cloze Recall (C3). The purpose of this condition was to 
establish a baseline level of participant cloze and recall performance 
which could then be compared to the performance in the other three 
conditions. Due to the inherent difficulty of the passages, the use 
of technical language, and the primary purpose of the task (understand 
and remember the information), both synonyms and exact insertions were 
accepted in the scoring. If this condition preceded the C4 condition, 
a small practice passage adapted from Sacks and Yourman (1971:80) was 
used to familiarize the reader with the procedure (see Appendix I). 

All participants were given the following instructions: 

Here is a passage. Remember the purpose of the task LSPSOu 


you to understand and remember the information. sesso nee Are 
going through the passage I would like you to fill in the blanks 
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with the term that you think makes the most sense within the 
passage. Only one term is needed per space. Do whatever you 
would like to do to help you understand and remember the 
information in the passage. Take as much time as you need. 
When you think you can understand and remember the information 
in the passage I will ask you to tell me everything you can 
remember and I will ask you to discuss the passage with me. 

As in the other conditions, comprehension and general discussion 


questions followed the completion of the recall component. 


Reading Concurrent Verbalization Cloze Recall (C4). Similar to 
the C2 condition, the primary purpose of this task was to collect 
convergent data with reference to (1) the nature of the difficulties 
encountered by the participants, (2) the strategies and patterns of 
remedial action utilized by the participants to remediate comprehension 
difficulties and (3) the success or failure of the remedial action 
initiated by the participants. The purpose of the recall component of 
the condition was to examine the extent to which the concurrent 
verbalization and cloze procedure may affect the quality of the text 
recall. 

Due to the uniqueness of this procedure, the reader participated 
in a lengthy preliminary practice and observation session. The 
purpose of this session was to familiarize the individual with the 
condition, and also to provide the researcher with insights into the 
Participant's stance, response to probes, and response to the demands 
of the task. 

All participants were given the following instructions: 

Here is a passage. Remember the purpose of this task is for 

you to understand and remember the information. As you are 

going through the passage I would like you to fill in the blanks 


with the term that you think makes the most sense within the 
passage. At the end of each sentence I would like you to pause 
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and tell me what you were thinking when you filled in the spaces 

within each sentence. Do whatever you would like to do to help 

you understand and remember the information in this passage. 

Take as much time as you need. When you think you can under- 

stand and remember the information in the passage I will ask 

you to tell me everything you can remember and I will ask you 

to discuss the passage with me. 

Again the comprehension and general discussion questions followed the 
completion of the recall component. 

As in the C2 condition, some participants found the pausing points 
too disruptive, and again in these cases they were permitted to estab- 
lish their own. However, in all cases if there was some indication 
of comprehension difficulty, probes were used. 


Two to three days after the preliminary session the main session 


was conducted and the same procedure was followed. 


Final Debriefing Session 

All participants in the second preliminary investigation and main 
study were given an individual final debriefing session. The purpose 
of this session was three-fold. First, an attempt was made to discuss 
with the participant the extent to which study participation may have 
affected his/her present reading performance. This was accomplished 
through the posing of a number of informal questions such as: Do you 
read material any different now than you did before your participation 
in the study? Although all of the 17 participants who participated in 
the session stated that they seem to read material in a similar manner, 
if this would not have been the case, the researcher was prepared to 
Pursue this further. 

The second purpose of this session was to discuss with the 


Participants the analysis procedures and any tentative findings which 
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may have emerged. The findings were discussed in terms of the 
individual participant ea in terms of the general theoretical 
categories which were emerging. A common focus of discussion at 
this point was the use of note taking and rereading. Quantitative 
recall and cloze data were not discussed unless specifically 
requested by the individual and then only in very general terms. 

A third purpose this session served was to act as a partial 
check of the credibility of the findings. Participants were encouraged 
to discuss and elaborate the tentative findings that were presented to 
them. As in the other conditions, participants were free to raise 


questions, critique and voice opinions. 


The Reading Situations 

In an attempt to control for order effect and text difficulty, 
conditions (Cl, C2, C3 and C4) and passages (Pl, P2, P3 and P4) were 
randomized through the use of a 4 x 4 Orthogonal Latin Square. This 
resulted in 16 different reading situations (P1Cl, P1C2, P1C3, P1C4, 
Beet 2C2, P2C3"P2c4, P3Cik4 P3c2"P3Cc3, P3C4, P4Cl » PaC2),1P4Cs land 
P4C4) and 16 different orders of presentation (see Table 7). Con- 
Sequently each participant selected for the main study would encounter 
each of the passages (Pl, P2, P3 and P4), each of the condlezons .Uch: 
C2, C3 and C4) and the combination of a particular passage and 
condition (reading situation) only once. The nature of the passage 
(cloze or noncloze) would depend on the condition associated with the 
Passage. Consequently all passages used in a C3 and C4 condition were 
cloze pasages while all texts used ina Cl and C2 condition were noncloze 


Passages. For instance, referring to Table 7, participant 8 would be 
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Order of Reading Situations, Participants, Passages and 


Conditions 


First Second Third Fourth 
Participant RS RS RS RS 

1 PICT P2C2 P3C3 P4c4 4 x 4 Orthogonal 

2 PiCc2 P2Cr P3Cc4 P4C3 Latin Square for 

3 PICs P2Cc4 PSEL P4C2 firsts lVespartici- 
4 P1Cc4 P2C3 P3C2 P4cl pants. 

5 P2Cl PICc2 P4C3 P3c4 

6 P2C2 PICL P4c4 P3C3 

7 P2C3 P1c4 P4Cl P3C2 

8 P2C4 P1C3 P4C2 ESCL 

9 P3Cl P4C2 P1C3 P2c4 

10 P3C2 P4Cl P1c4 P2C3 

Pht P3C3 P4C4 P1Cl P2ZE2 

12 P3c4 P4C3 P1C2 P2Cl 

13 P4cl P3C2 P2C3 P1c4 

14 P4C2 P3C1 P2C4 P1C3 
IRS P4C3 P3C4 P2Ccl PYC2 
16 P4c4 P3C3 P2C2 P1Ccl 

Ny P1C3 P2Cc4 P26) P4C2 Order of reading 
18 P4c4 P3C3 P2¢2 P1cl situations for the 
i, P3C3 P4c4 P1cl P2C2 remaining 4 partici- 
20 P4C2 P3Cl P2C4 P1Cc3 pants was selected 


randomly from the 
First 6° partrverpants. 
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21 
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23 


P3C3 P4c4 Exch 
P3el P4C2 RACs 
PICS P2C4 Poe. 


P2CZ 


P2C4 


P4C2 


Replacement for 
participant eli. 
Replacement for 
participant 3. 
Replacement for 
Participant 9. 


eee ee a ba ee ee ee 


Reading Situation 


P = Passages 


RS = 
c= 
N= 21 
Source: 


Conditions 


Fisher and Yates, 


9533/2, 114. 
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involved in four different reading situations, P2C4, P1C3, P4c2 and 
P3Cl, and P2 and Pl would be cloze passages. However, for participant 2 
the order and nature of the reading situations would be different. 
This participant would be involved in the following reading situations: 
P1lc2, P2Cl, P3C4 and P4C3. In this case because Pl and P2 are part of 
the C2 and Cl noncloze conditions, these passages would be presented 
in an intact form. However P3 and P4, because of their association 
with C4 and C3, would be presented as cloze passages. 
Implementation of Procedures and 
Collection of Data 

For the main study 23 individuals were randomly selected from 
the original population of 90 volunteers. The order and nature of the 
reading situations for the first 16 participants were selected from 
the 16 x 16 Latin Square while the nature and order of the reading 
Situations for the additional four participants (17, 18, 19, 20) were 
selected randomly from the first 16 participants (see Table 7). 
Although three additional participants were selected (21, 22, 23), the 
order and nature of reading situations for these participants were not 
determined randomly. Rather these participants served as replacements 
for participants 3, 9 and 11, when it became apparent that they 
might not be able to complete all the sessions. This proved to be 
the case for participants 3 and 9 and these individuals were replaced 
by subjects 22 and 23. Participant 11 chose to complete the remaining 
sessions, however participant 21 had already been assigned to replace 
Participant 11 and had already completed a number of the sessions. 


This resulted in the specific sequence of reading situationeP3¢E3; 
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P4c4, P1Cl and P2C2 occurring three times and was used for participants 
Prt and 21. 

All participants were individually interviewed in a auiet setting, 
Free from distraction, at Mount Saint Vincent University, Halifax. 

All interviews except the final debriefing sessions were audio recorded. 
A brief questionnaire was administered prior to the participation in 
the study. This consisted of questions related to years of post 
secondary education, program of studies and student identification 
number. The purpose of the study and the general nature of the 
investigation were discussed with the voluneer. The following 
introduction was used with all participants. 

I am interested in how individuals attempt to understand and 

remember text. You will be presented with a number of 

different tasks in which you will be reauired to understand and 

remember the information. Some of these tasks we will do 

together and some you will work at independently. There will 

be seven sessions and the total time commitment will range 

from 10 to 12 hours. The time set. up to, complete the sessions 

will be arranged at your convenience. Everything you say and 

do will be held in strict confidence. Your name and identity 

will not be revealed and associated with anything you say or 

do in the study. If you have any concerns or questions please 

feel free to raise them at any time. 

As a participant you will develop some insights into how research 

is conducted, how you attempt to understand and remember informa- 

tion from text, and of course you will receive 4 percent course 

Credit stor your, participation. 

Due to the complex nature of the investigation a more indepth 
review of the procedures was not presented unless requested by the 
participant. However, for all participants the purpose of the? pro- 
cedure was discussed following the completion of each session. Since 


the discussion was partially controlled by the nature of the questions 


asked by the participant, these interactions varied from one individual 
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to the other. In all cases an attempt was made by the researcher to 
answer as clearly as possible any question the participant may have 
had. 

Following the introduction and a discussion of any questions 
raised by the participant, the individual was presented with the first 
reading situation, second reading situation and so on. After 
completion of each session a question of the type, "Do you have any 
questions?" was asked. The purpose of this concluding question was 
to deal with any anxieties, concerns, etc. the participant may have had 
following the completion of the task. 

As indicated by Table 7, the order and nature of the reading 
Situations presented varied amongst the participants, however all 
members participated in four reading situations and two initial 
observation and practice sessions. The initial observation and practice 
sessions were each part of the C2 and C4 conditions. 

To clarify the procedure one example will be used. Referring to 
participant 3, Table 7, this individual participated in the following 
reading situations: 

ee rar ae Pe ner tee Ome ata tee ne tj hy Mey POE Sa ee 

PICs The cloze version of passage 1. The Function of Language 
was used in the Reading Cloze Recall Condition (C3). 

P2Cc4 This situation consisted of two sessions. The first session 
consisted of an observation and practice session and 
included the Prl cloze passage, The Scientific Process, in 
the Reading Concurrent Verbalization Cloze Recall Condition 
(C4). The second session included the cloze version of 


the passage The Development of Thinking (P2) in the Reading 
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Concurrent Verbalization Cloze Recall condition (C4). 

P3C] Kinds of Variance (P3) was used in the Reading Recall 
Condiiriontde1)i% 

P4C2 This situation also consisted of two sessions. The first 
session consisted of an observation and practice session 
and included the Pr2 passage, The Quest for Equilibrium, 
in the Reading Concurrent Verbalization Recall Condition 
(C2). The second session included the passage Types of 
Learning (P4) in the Reading Concurrent Verbalization 
Recalivrcondition. (C2). 


Final Debriefing Session 


In total this individual and others participated in seven 
sessions, four main sessions, two observation and practice sessions 
and one final debriefing session. The main session appropriate to the 
particular reading situation always followed the observation and 
practice session. Only one session was held on any one day and 
scheduling was structured for the participants’ convenience. The 
final debriefing session for this and the other participants was held 
after the data collection phase of the study was completed. 

All sessions except for the final debriefing session were audio 
recorded. It was felt that even though trust between the researcher 
and the participant had been established, the participant might ‘wish 
to make certain comments about the study they would wish not to have 
recorded. 

The data for the main study were collected over a six month period 


ranging from November 1982 to April 1983. In an attempt to retain both 
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continuity and participant familiarity, the participants were placed 

in three groups, and the individuals of each group were interviewed 
over a Six to seven week time period. Consequently the first group of 
six participants were each interviewed during November and December, 

the second seven were each interviewed during January and part of 
February, and the third group of eight were each interviewed during 

the time period ranging from the later part of February to the beginning 
of April. The debriefing session for the participants was held during 


the months of April and May. 


Sources of Data 


For purposes of analysis three sources of data were included: 
the transcription of the taped interviews, field notes made by the 
researcher after the interview, and the cloze and recall protocols. 
The taped interviews included the readers' verbal protocols (C2 and 
C4 conditions), recall protocols and responses to questions concerning 
interpretation of the general task and criterial task, and text under- 
standing. To minimize the obtrusiveness of the tape recorder all 
verbal encounters, except the debriefing sessions, were recorded. 
Furthermore, all the recordings of the four reading situations from 
the six participants deemed to be the most insightful were transcribed 
in full. For the remaining participants all the monitoring components 
were transcribed in full. 

The purpose of the field notes were twofold: first to capture 
the incidental comments that may arise out of the interview, and 


second to record incidents of the observable behavior that may signal 
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monitoring. These data were used incidentally to support and 
embellish the primary observations. 

Another source of anecdotal data in this study was the incidental 
notes, summaries, outlines, etc. that the participants made in their 
attempt to monitor their comprehension. These were used to provide 
some insight into the more global procedure the subjects undertook, 
however the focus of this study was to explore the underlying 
strategies involved in resolving comprehension obstacles, as opposed 
to the more global procedure that may be involved in comprehension 
Monitoring. Consequently, this served as supportive data as opposed 


to the primary date. 
Summary 


This investigation entailed the development of a research design 
in which 21 individuals participated in four primary reading situa- 
tions. These situations were developed through the integration of 
four -Geading conditions,- ‘Cl, .C2,..G3 and C4, and four passages, Pl, 

P2, P3 and P4. While the focus of this chapter was on the development 
and implementation of these reading situations and the subsequent 
development of the relevant data, the focus of the following chapter 


will provide an overview of how the data were analyzed. 
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Chapter IV 


OVERVIEW OF THE ANALYSIS 


Introduction 


The primary purpose of the investigation was to examine the 
strategies and patterns of strategies utilized by the reader to 
resolve comprehension difficulties. In addition, an attempt was also 
Made to examine the nature of the comprehension failures and the 
extent to which the strategic intervention contributed to the 
successful resolution of the comprehension failure, and criterial task 
performance. 

The intent of this chapter is to provide the reader with an 
Overview of the analysis of the data. The general framework for 
analysis was based on both the theoretical position assumed with 
reference to the monitoring process and the research auestions. 

Briefly, comprehension monitoring is a process comprised of 
four aspects: (1) recognize comprehension failure has occurred, 

(2) decide whether or not to attempt a resolution of the failure, 

(3) if warranted, implement appropriate remedial action, and 

(4) decide whether or not the action was successful and the difficulty 
was resolved. The examination of the comprehension monitoring process 
in general with specific reference to the nature of the remedial 
action initiated by the reader to resolve comprehension difficulties 


was the focus of the investigation and subsequent analysis. In 
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response to this intent, the following auestions were developed. 

1. What spontaneous strategies and patterns of strategies are 
utilized by adult readers to resolve perceived comprehension 
difficulties? 

1.1 What is the relationship between the nature of strategic 
application and successful resolution of the compre- 
hension difficulty? 

1.2 What is the relationship between strategic application 
and recall performance? 

2. What is the relationship bétween recognition and nonrecog- 
nition of comprehension difficulty and recall performance? 

3. What are the types of comprehension difficulties identified 
by the participants? 

4. How do different reading situations affect strategy utiliza- 
tion? 

4.1 How does concurrent verbalization affect cloze and recall 
performance. 

5. What is the relationship between strategic application and 
cloze performance? 

6. What are the general study procedures spontaneously used by 
the participants and how might these procedures affect recall 
performance? 

Questions 1, 5 and 6 relate primarily to the third and fourth 
aspects of the monitoring process and questions 2 and 3 relate primarily 
to the first and second aspects of the process. Question 4 was designed 


primarily for methodological purposes. 
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The research design was established to deal with these questions 
through collection of both primary and anecdotal data. The primary 
sources*of data \consistedsof'the recall ‘protocols from*the Cl, C2, C3 
and C4 conditions, the responses to the comprehension discussion 
questions, again from all four conditions, the cloze responses from 
the C3 and C4 conditions, the verbalizations from the participants in 
the C2 and C4 conditions, and responses to the questions concerning 
interpretation of the general and criterial task. The anecdotal data 
consisted of demographic information, field notes and the participants' 
incidental notes, summaries, and outlines. 

The analysis of the data was conducted in two major phases. 

During the first phase the data were analyzed to delineate the 

specific categories related to the nature of the comprehension difficul- 
ties, the remedial action, and the resolution of the difficulty. The 
second phase of the analysis involved the examination of the relation- 


ship that may exist between the emergent and relevant categories. 


First Phase of the Analysis 


Analysis of Recall Protocols 

Although six recall protocols, two from the practice sessions and 
four from the main sessions, were obtained for each of the 21 primary 
participants, only the recalls from the four primary reading situations 
were transcribed and analyzed. In total 84 recall protocols, four per 
participant, were obtained and analyzed. 

Cursory examination of these protocols revealed that participants 


were primarily providing summaries and elaborations of the text. 
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Verbatim recall did not appear to be a primary criterion of comprehen- 
sion for the participants. Furthermore, when both graduate and under- 
graduate students segmented the text into idea units, the idea units 
tended to correspond to large units, more consistent with terminal 
units as opposed to clauses or syntactic propositions. Propositions 
would be too small to reflect the trend, thus t-units and incomplete 
t-units were selected as the common unit of analysis (Hunt, 1965; 
Fagan, 1978). A t-unit is comprised of a single main clause and any 
subordinate clauses that are gramatically related to it. Incomplete 
t-units consist of terms which do not form a complete independent 
clause, but are necessary to the flow of the language. Specific 
examples of these units and how these units were adapted to analyze 
the recall protocols will be specified in the following chapter. 

Of primary concern in this study was not just whether the 
Participants recalled information, but how individuals attempted to 
process and comprehend the text. As evidenced by previous research 
(Huey, 1908; Gray, 1954; Jenkinson, 1957) and more recent developments 
(Patching et al., 1983; Rumelhart, 1984; Frederiksen, 1982; Tierney, 
1983) inferring, utilization of prior knowledge, summarizing, 
synthesizing, evaluating and commenting about one's own cognitive 
performance are all essential components in this process. Consequently 
it was imperative that the analysis of the recall comprehension 
protocol reflect these complexities. 

Four categories, text specific, text entailed, text experiential 
and text erroneous were adopted for purposes of the qualitative 


description. Briefly, text specific responses are comprised of 
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minimally transformed information from the text, text entailed 
responses are statements summarizing or synthesizing information, 
text experiential responses are inferences and elaborations used by 
the reader to fill in the gaps and text erroneous comments refer to 
incorrect statements made by the reader about the text. These 
categories and how they were used in the analysis of the recall 
protocols will be discussed further in the following chapter. 
Analysis of Comprehension Discussion 
Questions 

Cursory examination of the comprehension discussion questions 
indicated that many of the responses were a reiteration of the comments 
made in the verbalization and/or the recall, and as such, unless 


particularly revealing, were only dealt with in summary terms. 


Analysis of Cloze Responses 

Cloze responses, although not a primary measure of comprehension, 
were analyzed and used as converging support for the assessment of 
comprehension. The cloze procedure had been used primarily as part 
of a procedure in an attempt to arrest the comprehension process. 
However, if one assumes as Berk (1979) suggests that the cloze 
procedure does involve a significant aspect of reconstruction, 
particularly literal comprehension, then these cloze responses may be 
used as a source of converging evidence to support the findings of 
the recall protocol analysis. Since the primary purpose of the cloze 
condition as presented to the participants was to understand and 
remember the information, both exact insertions and synonyms were 


considered in the final scoring. 
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Analysis of the Verbalization Protocols 

Both the reading situations involving the concurrent verbalization 
(C2 and C4) conditions included a lengthy observation and practice 
session. These two sessions for all participants were audiorecorded 
and subsequently reviewed by the researcher. Although aspects such 
as how the participant dealt with the task were noted, these sessions 
were not transcribed. 

The audiorecordings of the primary reading situations were each 
analyzed and reviewed at least three times. The intent of this extensive 
complete review of the tapes was three-fold: (1) to allow the most 
pertinent and revealing categories to emerge, (2) to arrive ata 
Suitable coding scheme and (3) to assess the reliability of the coding 
schemes. 

The first review consisted of a cursory examination of the data. 
During this review the original 9" reel recordings were dubbed on to 
cassette tapes and the footage of verbalizations related to the 
monitoring process were noted. Of particular concern were verbaliza- 
tions indicating the participant was experiencing comprehension 
difficulty. All comments which suggested the participant was 
experiencing difficulty were tentatively recorded by noting the 
footage of the audiorecording at which the difficulty occurred. 

Initially these difficulties were indicated on the audiorecording 
by a specific comment by the reader and/or by some form of spontaneous 
remedial action. For example, a specific comment by the reader was 


indicated by the following: 
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Sampling variance. I still don't understand what it means. 


Although a spontaneous form of remedial action was evident in 


both conditions, this was far more evident in the cloze condition. 


For instance, the participant may come to a blank, leave the space, 


i.e., not make an interpretation, complete the one or two spaces 


following and then attempt to reread the idea unit and fill in the 


space. 


In the cloze condition the monitoring at times was very much a 


part of the process and the fix-up strategies were almost applied 


automatically. This is evident in the following example: 


In response to the original text 


3 the first two years of life 4 
child is making enormous strides. > bi ren the 


infant exhibits a limited i 6 of uncoordinated 
reflexes. 


Participant 8, using P2 in a C4 condition verbalized the following: 


S) 


i think these they, they"re saying that ah during 3 

the first two years of life the 4 :child is making 
cognitive strides and ahm they're explaining, ahm, what ~ 
the child starts doing the first two years. [Completes 
space 5 with At and then looks ahead. |] 


Notice you're moving ahead. Can you tell me what you're 
thinking? 


Ahh, I'm just sorta making sure that I stop at each blank 


cause when I read over them I just kinda forget them altogether. 


Okay, I'm just trying to understand what the sentence is trying 
to come across so I can fill in the blanks. [Returns and 

fills in Ability 6°for space 6.] -It's kinda describing, like 
it could be it's deseribing something, a condition that the 
child's going through, ahm, it sounds like a, the child has 

to learn the ability. 


Compared to the previous example, the following response by the 


Same participant was considered somewhat less automatic, but still 


very much a part of the task. 


119 


cannon ri tedw hastes Bs ha dee 5 arr ae ~ 
4 tnabive aew nolscs ‘pea Sater soem 6 
esolo erty! ae anh exon tet any at 
pia sont’ £ A sito. want tenis thane oe 
goaae owt xO ‘ene. ee? drole, aglseiesaaetaal bial 

aia. oe Lie) bag Sets suet ets od somes moa 3 
jou PROV) SHY zamis SH gre State gill 3849 zhnoS get — 


(vis tzonle stay eohporac?s, pt ike bite on 


~ 


+o LomeeS Bntwo lio: arts at bi tS al Bast 
: ant HT te Z4sOV oie, ae 


SERS Rae Ps ray. 2ebLt3e) 


oil fasta « 


peer bh aogoriRy! ‘3 sit: ane acai so ps Ee 


isa wblstbane Rc) B Te ames 


oT 
t% 
is 
+ 
l= 


a, Pxteiapet? 
ikon naplag, Patt)» 


on 


ee ou “ao et, 


ee 


palys7 Sr soe gnaee ik 3F 174 as ; adil de ” =)  % ai 7 pan 2 ee 
nee acrsndeeh  ONmNMeaaND 1h RES cia TO Maes SA) a 
5 hy - 7 _— ae r rae & 
erAlt ‘Bn tittasep: oe Sid 7 } a amine i tales _ . tt 7 
oH? s5v2 anitibad on ee ear ee 7 ee Bitty’ e oe 8" 


nea plits ana 48 oadt, —" i | anti uy Pe " 
7 ; 7 ab of 4 ’ 
- 7 i 


/ 
7) 
* 


xis’ Ve Senboees baleen ieee aa 
{lise tod .oivsnedes @@el Jariwence 


Okay, it says the first 8 quarter the first four months show 
the start of (something) 9. Oh in the first sentence before 
they're talking about coordination so during the first four 
months they're probably beginning to control maybe more 
coordination 9. 


In both instances spaces 6 and 9 were considered to be monitored. 


In addition to noting the location of the difficulty in the audio- 


recording, the source of difficulty was also located in terms of the 
text. This involved the use of two procedures. In the C2 condition 
the previously numbered idea units were used and in the C4 condition 
both the previously numbered idea units and cloze deletions were 
utilized. For instance, if a participant experienced difficulty 

with the fifth idea unit in passage one, this could be noted by the 
number 5. If the participant experienced difficulty with two idea 
units such as 18 and 19, these could also be specified (18, 19). For 
example, participant 17 made the following comment in response to idea 
unit number 12 in passage 4. 


Text, P4: 


Consequently to inhibit memory loss in discrimination learning, 
individual chains connecting each distinctive stimulus with each 
identifying response must be thoroughly internalized by the 
individual. 


Le Pace 


Don't understand discrimination. 
In this case the difficulty would be located in idea unit number 12 
and would be coded as a 12. In addition the location of the error 
On the audiorecording would also be noted. 


In the C4 condition, in addition to locating difficulties in 


terms of idea units, the sources of difficulty could also be designated 


by the number of the cloze deletion. For example, while completing the 
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cloze version of passage 2, participant 17 experienced dtpiiteulty with 
the ninth deletion. 


eee P2C4 
Text 


The (first) 8 four months show the start of 9% 


Response 


M9 Something to do with the child. 
This difficulty was designated as an M9 in passage 2, and the 
appropriate footage of the audiorecording was noted. 

Through the designation of difficulties by location it became 
more feasible to examine the remedial action associated with a particu- 
lar difficulty. Readers tended to initiate remedial action in terms 
of particular difficulties and this remedial action often changed, 
depending on the nature of the difficulty. Furthermore, some 
participants were highly tentative in response to particular difficul- 
ties. This could involve leaving a particular difficulty, continuing 
on in the text and returning at a later point. This would suggest that 
remedial action would be initiated across the text and consequently 
some remedial action initiated during the latter part of text processing 
would be directed toward some difficulty that had occurred at a 
previous point. Ultimately without specifying the location of the 
difficulty, remedial action could not be associated clearly with the 
Particular difficulty. 

In addition to noting the comprehension difficulties, the location 
of the difficulties and the remedial action initiated, an attempt was 
also made to note verbalizations related to the participant's view of 


the task, the text, and any other verbalizations which may relate to 


My > a i rh) 
: 9 : Ty Vis = sil 
. 7 » y U 
: : on L , 7 ‘> 7 4 7 i 
ete Grigurtise fans t.egae TL shegenis3eg, vf enageer a 316 
| i ue “te 


al 


to srste ste wore edatiee x08 § 


“e U liaise Bit sdw AB oF 4 


‘ b ‘ i : + 4 f 
bis oS SRBeRSS tee Oot isis Rs aa enw 
ston. 2aw IPRA eetpnerte ibes ens te opnseo? | 


: yd td Exe. Wa eset sstyais Bs) aottanpiesb odd 
wo tdtsg I a ngcctsty sihecaninah os suisisre' o2 
? 
eres ab abraos £6 theme SPELT tink on abuaas exebes® .¥ 
SS Pre reste nolan ‘hairhatar eine hoi RoLsounay tab 
Bl , SIRMSREY | SLasean uw eat “ae ein pais 
cee 


_ 


>in BEtgsitisg Sd psande soar vised ded 


kt | p> Be ~e 9 ¥ 
a Pi: ae, 
Gatuittnod syNeitoess aad sptoaitin 5 Pitter qelomtk fis 
oa ie 
tery sh SnpiE ntuaw aif beeen si geile Epix 


¥itnaupeengo pre ae ~ 


3%. boaxisiod sad mae can a 


cz we ~ 


eit So wis + ned Cpaciettanas tionsiw 3 
rt at if ie 


gelvaool scat . eeitivotl, cpa ds pander 


a " 
a6 Sayoas de ay esciniad potas ~ thentox 


*~ 


to Wete 2 *Sreqgéo2stas) sty see 


od) @Faled yon deedw etree sone on 


the monitoring process. 

The second review of the C2 and C4 interviews as conducted for 
purposes of verifying the original notation pertaining to specified 
comprehension difficulties, the location of these difficulties and 
the remedial action associated with the difficulties. In addition, 


the review was conducted to further familiarize the researcher with 


the data. During this review all relevant data related to the monitoring 


process were transcribed and noted. This consisted of all the verba- 
lizations associated with the comprehension failures, the remedial 
action initiated and other comments related to the monitoring process. 
In addition, comments related to the participant's view of the task, 
the text, and comprehension and discussion questions were transcribed. 

The C2 and C4 protocols of six participants were transcribed in 
full. Compared to the other protocols, these were considered to be 
the most rich. For the remaining 15 participants the verbalizations 
related to and including the recognition of the comprehension 
failure, decisions involving the initiation of remedial action, the 
initiation of remedial action and the confirming of the successful 
résolution of the.failure were transcribed in full. Due to the high 
incidence of monitoring in the C4 condition, these protocols were 
usually transcribed completely. 

In the second analysis of the verbalizations, an attempt was made 
to allow both the types of difficulties and the nature of the remedial 
action to emerge from the data. However, categories identified by 
previous researchers were also utilized. For instance, with reference 


to types of difficulties Collins and Smith (1981) propose the following 
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taxonomy of comprehension failure: 

1. Failure to understand a word. In this case the word could 
be a novel word, or the word could be known but doesn't make sense 
in the context. 

2. Failure to understand a sentence. The reader can find no 
interpretation, can find only vague interpretations, can find several 
possible interpretations, or the interpretation conflicts with prior 
knowledge. 

3. Failure to understand how one sentence relates to another. 
For instance, the interpretation Of a sentence conflicts with another, 
the reader can find no connection between the sentences, or several 
possible connections between the sentences may exist. 

4. Failure to understand how the whole text fits together. In 
this instance the reader experiences difficulty developing an under- 
standing of the whole or part of the text. 

These categories of difficulties were used to focus the analysis 
of the comprehension difficulties, however the researcher also 
attempted to remain open to other categories which emerged through 
the analysis. These and other forms of difficulties which emerged 
through this analysis will be further outlined and discussed in the 
following chapter. 

The examination of the remedial action was also based on previous 
research. However, the researcher attempted to remain sensitive to 
new categories or forms of remedial action which emerged throughout the 
analysis. A number of strategies have been identified by previous 


researchers, of which aspects were included in the analysis. 
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Table 8 presents a brief review of the strategies and their sources 
which were considered to be pertinent to the analysis here. A more 
indepth discussion of these and other strategies which emerged through 
the analysis will be presented in the following chapter. 

Although the third analysis of verbalization protocols in terms 
of the final relevant theoretical categories will be specifically 
discussed in the following chapter, the procedure will be briefly 
outlined in this section and thus will serve as an introduction. In 
this analysis both the typed transcripts and corresponding audiotapes 
were used. Difficulties were noted by both source and type. 
Associated with each difficulty the remedial action was specified. 
Remedial action was viewed as any response initiated by the partici- 
pant in an attempt to remediate a comprehension difficulty. 

In addition to examining the strategies utilized to remediate 
comprehension difficulties, an attempt was also made to examine how 
the strategies were used in conjunction with each other, or how 
patterns of strategies were used in an attempt to remediate the 
difficulty. For example, a participant may experience difficulty 
understanding a particular concept in the text. In response the 
participant may reread the previous context, may refer to the following 
idea unit, make a tentative interpretation and go on, and after 
receiving further confirmation through the following text, return and 
confirm the tentative interpretation. The patterns of these strategies 
differ from the patterns in which the individual may encounter aiffi- 
culty with a particular concept, reread the present idea unit, and 
then go on. It was these qualitative differences in strategic action 


that the analysis attempted to reveal. 
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Table 8 


Remedial Strategies and Sources Considered in the Analysis 


Remedial Strategies 


Sources 


Rereading the previous context or 
current sentence 


Lookbacks 


Looking forward to see if the 
information will be consistent 
with or can be predicted by 
present understanding 


Formation of a pending question 
or a tentative hypothesis 


Referring to an expert source 


Suspend judgement—seek 
clarification in subsequent 
sections 


Knowledge based strategies by 
drawing on prior knowledge to 
bridge gap in understanding 


Personal identification 


Questioning an initial 
assumption (refocussing) 


Analysis of alternatives 


Rebinding (recognizing the 
interpretation conflicts with 
previous interpretation and the 
readers change their 
interpretation) 


Read carefully/slowly 


PN i ek i ee Be ee 


Alverman and Ratekin (1982) 


Garner and Reis (1981) 

Winograd and Johnston (1980) 
Alessi, Anderson and Geotz (1979) 
DiVesta, Hayward and Orlando 


(1979) 
Markman (1981) 


Collins, Brown and Larkin (1981) 


Collins and Smith’ (198) 


Collins and»Smith (1980) 


Winograd and Johnston (1980) 


Baker (1979) 


Alvermann and Ratekin (1982) 


Collins, Brown and Larkin (1980) 


Collins, Brown and Larkin (1980) 


Collins, Brown and Larkin (1980) 


Alvermann and Ratekin (1982) 
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Establishment of High and Low 
Recall Groups 


For this and other comparative purposes, the verbalization 
protocols of 10 participants, five designated as the high recall group 
and five designated as the low recall group, were examined. 

These two groups were determined by the following procedure: 
First the average number of text specific and text entailed complete 
and incomplete t-unit responses across all four conditions were 
tabulated and ranked for all 21 participants. The five participants 
with the highest number of average text specific and text entailed 
responses across all four conditions were defined as the high recall 
group, while the five participants with the lowest number of average 
text specific and text entailed responses across all four conditions 
were designated as the low recall group. The high recall group was 
comprised of participants (Par) 16, 1, 26, 2 and 4 and the low recall 
Peeupeconsisted of participants 8;15,4.7,,10 and 21. Sée Table 9 for 


a summary of these two groups. 


Success or Failure of Remedial Action 


In addition to the examination of verbalizations in terms of the 
types of difficulties and the nature of strategic intervention, the 
data were also analyzed in terms of the success or failure of the 
remedial action taken. This success and failure was determined by the 

° 
nature of the cloze responses, the cognitive match statements, 
appropriate interpretations and confirmation statements. The specific 
nature of these and supporting examples will be outlined and presented 


in the following chapter. 
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Table 9 


Number of Total Complete and Incomplete t-Unit Recall Responses 


Par 


Par 


Par 


Par 


Par 


for High and Low Recall Participants 


High Recall Participants 


Text Specific 
Text Entailed 


16 

P1Cl eZ 

P2C2 27 

P3C3 zs 

P4Cc4 26 
Average Number of 
Recall Responses 


W Bm OV NM 


IE 

Picl A a 8 
P2C2 10 3 
P3C3 27 10 
P4C4 30 af 


Average Number of 
Recall Responses 


20 

Pscl A) 4 
P4C2 20 2 
PLCS 16 6 
P2C4 16 9 
Average Number of 
Recall Responses 

2 

B2C 1 20 1 
PLC2 8 10 
P4C3 25 4 
P1c4 LG 2 
Average Number of 
Recall Responses 

4 

P4cl Le 3 
P35C2 26 5 
E2C3 8 Z 
P1c4 6 2 


Average Number of 
Recall Responses 


Text Specific 
Text Entailed 


Par 


Par 


Par 


Par 


Low Recall Participants 


P4cl 
P3C2 
P2C3 
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Analysis of Anecdotal Data 

Anecdotal data consisted of general demographic data, the incidental 
notes, summaries, and outlines that the narticipants made in an 
attempt to monitor their comprehension, as well as the incidental field 
notes made by the researcher after the interview. 

Although demographic data related to the nature and year of the 
academic program had already been obtained when individuals volunteered 
to participate in the study, data related to I.D. number and residence 
were subsequently also obtained. These data were simply tabulated and 
later used as supplementary data to describe the population. 

The incidental notes, summaries, outlines, and underlining were 
categorized in the general construct macroprocedures. These data were 
used in response to Question 6 concerning spontaneous use of study 
procedures and the incidence of use was tabulated. Although not 
definitive, an attempt was also made to examine briefly the quality of 
the macroprocedures and how these were utilized by the participants. 

Field notes were used to embelish the observations made relative 
to the participants' use of macroprocedures, the individual's orienta- 
tion to the task, motivation and the participants' interpretation of 


mae criterial task. 


Second Phase of the Analysis 


The initial phase of the analysis was conducted to delineate the 
specific categories related to the nature of the comprehension 
difficulties, the remedial action and the resolution ofrthe. dasiti cuity . 


A second phase of analysis was initiated to examine the pertinent 
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relationships specified in the following research aquestions. 

1.1 What is the relationship between the nature of strategic 
application and success resolution of the comprehension Ghat vewhty? 

1.2 What is the relationship between strategic application and 
recall performance? 

2. What is the relationship between recognition and nonrecog- 
nition of comprehension difficulty and recall performance? 

4. How do different reading situations affect strategy 
utilization? 

4.1 How does concurrent verbalization affect cloze and recall 
performance? 

5. What is the relationship between strategic application and 

cloze performance? 


6. What are the general study procedures spontaneously used by 


the participants and how might these procedures affect recall 
performance? 

The examination of these relationships involved both a general 
trend analysis involving all 21 participants and an indepth comparative 
analysis of the five high and five low recall participants (see Table 
9). 

To examine the extent to which the reading situation involving 
concurrent verbalization may affect recall performance a one-way 


analysis of variance was conducted. The scores of all 21 participants 


were used in this procedure (Nae «ets adiucpel9752422—-430)e) Aa teubests for 
correlated samples (N = 21), as specified by Ferguson (1976:154) was 


used to examine the extent to which concurrent verbalization may 
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affect cloze performance. (These procedures relate to Question 4.1.) 

Although a parametric procedure was considered appropriate for 
examining the above relationships, non-parametric procedures were 
considered more appropriate in examining the remaining relationships. 
These procedures were adopted because of the ordinal nature of the 
data (the intervals between the sets of tabulation pertaining to 
strategic actions were not clear) and the small sample size, 
particularly with reference to the comparison of more and less 
successful participants. 

Table 10 presents an overview as to the statistical procedures 
that were used in examining certain relationships in response to the 
research questions. 

The Spearman rank correlation coefficient is a measure of 
association which requires that both variables be measured at least on 
an ordinal scale. The variables relating to Questions 1.2 and 2 were 
all considered to be at least on an ordinal scale and consequently 
this procedure was considered to be appropriate (Nie et al., 1975:288- 
Z92)) 

The Mann-Whitney U Test was used to assess whether the two groups, 
most and least successful participants, differed significantly on a 
number of variables, recall performance, strategic action, cloze 
performance, and types of errors. (These variables are related to 
Seestions 1/1, 1.2) 2, 5° and’6.) This test was used as an alternative 
to the parametric t test because the assumptions related to sample 
size and interval data were not met. A sample size of five per 


group was considered too small and tabulations primarily with 
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Table 10 


Summary of the Relationships between Research Ouestions 
and Statistical Procedures 


eee 


Statistical Procedures 


Total Group | High and Low Recall Group 
Research Question N = 21 n= 5 
a gg 39 Mann Whitney (U) 
lege Spearman Rank rs Mann Whitney (U) 
2 Spearman Rank rs Mann Whitney (U) 


Wilcoxon Matched Pair 
Signed Ranks Test (W) 


4 Wilcoxon Matched Pair 
Signed Ranks Test (W) 


4.1 One Way Analysis 
of Variance F 


5 £° Test™ for" Cor— Mann Whitney (U) 
related Samples 


6 Mann Whitney (U) 


bével of significance for all statistical tests was set at .05 or less. 
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reference to strategic action were considered to be of an ordinal 
nature as opposed to interval. The procedure for small samples 
as outlined in Siegel (1956:120) was used. 

The Wilcoxon Matched Pairs Signed Ranks Test was used as a 
supplementary test for Question 2 and a primary statistical procedure 
for Question 4. The test was used as an alternative to the parametric 
t test for correlated samples. Again the nature of the data and the 
small sample did not warrant the use of the parametric procedure. In 
this case the procedure as outlined by Ferguson (1976:331) was used. 

In the use of the procedures the specific variables involved in 
the analysis and results will be presented and discussed in the 


following chapter. 
Credibility of the Emergent Categories 


The credibility of the emerging categories: types of errors, 
strategic intervention and the nature of the successful resolution 
of the comprehension difficulty, was established through a number of 
provisions. 

A number of these procedures were built into the design of the 
study. An attempt was made to retain an open and collaborative 
relationship with the participants. This openness may have contributed 
to the revealing of verbalizations and feeling that under other less 
collaborative situations may have been less likely. Contextual reality 
or ecological validity was considered as a factor in the initial 
design of the study. Consequently in two of the four reading situa- 


tions complete texts were used. The texts were long enough to 
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establish some form of continuity in thought and organization, and an 
attempt was made to relate the reading material to course content. 
Although the observation may not be considered highly persistent, 
the lengthy interactions with the participants (10-13 hours with 
each participant) contributed to a wide variety of data. Furthermore, 
data pertaining to the major questions and emergent categories were 
collected from a number of sources. The categories pertaining to 
the recalls, view of the task, macroprocedures and criterial task 
performance were obtained from four sources (Cl, C2, C3 and C4). 
The categories pertaining to types of errors, nature of the remedial 
action and nature of the resolutions were verified by information from 
two sources, the C2 and C4. In addition the relevant literature was 
scrutinized and examined both for alternative explanations and possible 
sources of categories. This use of a variety of data sources con- 
Eributed.to.at least, the-partial triangulation of the data. For 
instance, most categories which emerged were verified from at least 
two sources. In addition to the use of lengthy observations, 
collaborative interviews, partial triangulation and ecological validity 
in the design of the study, two procedures, member checks and peer 
audits, were used to further establish the credibility of the 
emergent categories. 

Member checks were conducted during the final debriefing session. 
Each of the 17 participants from the original group of 21 main 
participants and four participants from the second preliminary investi- 
gation was presented with some of the observations particularly 


pertaining to their individual performance. 
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During this session the intent of the study was discussed with 
each participant. In addition, particular observations pertaining to 
remedial action the participant may have initiated in response to 
comprehension difficulty were presented. This interaction usually 
consisted of the following type: 

[Name], when you experienced difficulty I noticed you did a 

number of things. Sometimes vou would reread the previous 

part of the text, and at times you would look ahead in the text. 

Are these usually the things you do when you experience 

difficulty or do you also initiate other actions? 

The primary purpose of this type of question was two-fold: 
first, to examine the extent to which the strategic actions which 
emerged from the data pertained to the action actually initiated by 
the participant, and second, to examine the underlying intention of 


certain actions. For instance, many individuals utilized a form of 


note taking as a macroprocedure. However, how this procedure was 


used to resolve comprehension difficulties varied considerably from one 


participant to the other. For example, the notes of the high recall 
group tended to be rehearsed, reviewed and at times underlined, while 
note review and rehearsal were only incidentally utilized by the less 
successful participants. 

In an attempt to allow as much openness as possible, particularly 
with reference to the participant's view of the categories and 
interpretation of the study, this session was not audiorecorded. 
Although no time limit was set for this final sesssion, most partici- 
pants because of time pressures pertaining to final examinations and 
other year-end commitments were only able to contribute 30 to 40 


minutes of their time. Consequently, only the most frequently used 
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and most representative strategic actions were discussed. Although no 
formal tabulation of the student responses was noted, general agree- 
ment did appear to exist between the observations of the researcher 
and the participant. Some differences did exist, particularly with 
reference to the use of macroprocedures, or more general study 
strategies. A number of individuals suggested that they would have 
reread and made notes more often if studying at home. Other 
references were made to the use of more breaks, and learning of the 
material over a longer period of time. 

In addition to the use of member checks to examine the credibility 
of the categories pertaining to strategic intervention, a number of 
peer audits were also conducted. Initially, aspects of the audio- 
tapes of two participants were each presented to two members of the 
advisory committee. The purpose of this interaction was to share 
interpretations of observations pertinent to the data, with particular 
reference to the nature of the strategic intervention initiated by the 
participant. 

At a later point the emergent categories, both with reference 
to strategic action and types of errors, were presented to a group of 
peers, both within and outside the field of reading. The emerging 
categories and examples of the protocols related to the categories 
were presented and discussed. Following this session some of the 
categories were also presented to another audience. In this instance 
these consisted of a group of graduate students. As in the previous 
case examples and strategies were discussed. During all these 


Sessions the researcher was open to comments and insights provided 
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by the different audiences. 

A more formal peer audit was conducted using three markers, the 
investigator and two academics, one in the field of Curriculum and 
Instruction, Language Arts and the other in the field of Educational 
Psychology. Both of the volunteers were presented with the definitions 
and related examples of the types of comprehension difficulties and 
remedial strategies. In addition, each volunteer was presented with 
the complete typed transcriptions and audiorecordings of the same 
Participant in both the C2 and C4’ conditions. For each of the judges 
a review of all the categories and related examples was conducted. 
Since the purpose of this audit was not only to examine the credibility 
of the emerging categories and the scoring, but also to develop new 
insights into other emerging categories, varticularly with reference 
to the patterns of remedial action, the audit was conducted with the 
researcher present. The audit was conducted over two 90 minute 
sessions per volunteer. Only one condition was discussed per session, 
however because of the indepth analysis of the data, the complete 
Protocol of the participant was not analyzed in total. For each of 
these sessions only what could be analyzed during the 90 minute 
session was completed. The auditors' responses with reference to 
types of errors and strategy action and suggestions and comments 
were noted by the researcher. 

Agreements and disagreements for both the nature of the compre- 
hension difficulties’ana the strategies utilized in an attempt to 
remediate the comprehension difficulties across both conditions, C2 and 


C4, were combined. The Arrington Formula was used and coefficients 
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(Feifel and Lorge, 1950:57): 


Agreement 


The assessment of the above results would suggest that the criteria 


for examining both the nature of the errors and strategy utilization 


can be applied with reasonable uniformity. 


In summary, this chapter has presented an overview of the analysis 


of the data. The findings, both in terms of the emergent categories 


and the relationship of these emergent categories, will be presented 


in the following chapter. 
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Chapter V 


ANALYSIS AND RESULTS OF THE STUDY 


Introduction 


The monitoring process is comprised of four interrelated 
components: (1) recognizing a difficulty had occurred, (2) deciding 
whether or not to initiate some form of remedial action, (3) given a 
positive decision for step two, then the initiation of further action 
and (4) deciding whether or not the action was successful, and the 
difficulty was resolved. In an attempt to reveal the more general 
nature of this process, data related to all these aspects will be 
discussed. However, since the primary purpose of this investigation 
was to examine the strategies and patterns of strategies utilized to 
resolve comprehension difficulties, this aspect will be given special 
emphasis. 


The concurrent verbalization protocols of six participants were 


transcribed in full. These were considered by the researcher to be the 
most data rich. The recall protocols and comments relating to 
monitoring were completely transcribed for the remaining participants. 
Due to the difficulty of the C4 condition and the high number of 


monitoring responses, these protocols were usually transcribed in total. 


Monitoring comments were based on the third audio analysis. All 
audio recordings of the concurrent verbalization conditions were 


coded three times, twice without the transcription and once with 
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the typed copy. The intent of this extensive complete review of the 
tapes was three-fold: (1) to allow the most pertinent and revealing 
categories to emerge, (2) to arrive at a suitable coding scheme, and 
(3) to assess the reliability of the coding scheme. This review also 
served to provide a more indepth analysis of the participant's 
reaction to the task and a valuable bank of incidental comments that 
appear to be particularly revealing and representative of the emerging 
categories. Once the transcriptions were completed, the final coding 
of the specific strategies used, monitoring responses and errors 
detected were completed, using both the audiorecording and the type- 
written protocol. The recall protocols of all four conditions were 
transcribed in full. 

General, specific group, and individual trends will be presented. 
The five highest recall participants and the five lowest recall partici- 
pants as measured by recall performance will be compared and contrasted. 
In addition to analyzing the data for purposes of describing the 
Re eoring process, statistical procedures consisting of One-way 
‘Analysis of Variance (F), Mann-Whitney Comparisons (U), Spearman Rank 
Correlation Coefficients (rs) and Wilcoxon Matched Pairs Signed-Ranks 
Tests (W) were used to reveal trends and the relationships between 
the emergent categories. The outcomes of both the descriptive and 
statistical procedures will be presented and discussed in this chapter. 

It should be finally noted that although the research questions 
are answered indirectly in this chapter, these questions will be 


specifically addressed in the concluding chapter. 
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Recall: Framework for Analysis 


As noted previously, initial examination of the recall protocols 
revealed that many of the participants were providing summaries 
and elaborations of the text. Verbatim recall did not appear to 
be a primary criterion of comprehension for the participants. 
Furthermore, when both graduate and undergraduate students segmented 
the texts into idea units, the units tended to correspond to larger 
units, more consistent with terminal units as opposed to clauses 
or syntactic propositions. Consequently, t-units and incomplete 
t-units were selected as the common unit of analysis (Hunt, 1965; 
Fagan, 1978). As noted in the previous chapter, a t-unit is 
comprised of a single main clause and any subordinate clauses that 
are grammatically related to it. Incomplete t-units consist of 
terms which do not form a complete independent clause, but are 
necessary to the flow of the language. Irrelevant data, such as 
audible noise, interjection, and repetitions were classified as mazes 
and were not included in the formal analysis. 

In the following example these units may he distinguished: 

OK, / a man named Piaget believed that there were these stages 


to child development. A child developing his mind // and there 
was sensory motor, preoperations, concrete operations and formal 


operations Y And every child went through these when they're 
developing Y (a stage) 


T-units if 
Incomplete t-unit 
Maze ( ) 


The qualitative description included six cate 


four, text specific, text entailed, text experiential and text 


; ‘ d 
erroneous, were based on the categories outlined by Drum (1978) an 


gories. ‘The initial 


140 


pee ee soavoss ote sigghctos ois vo vim," ; 


pe 
oF thew 5 of fib coach | ware es to) 


; me - 
Aut 


seyresafoiiy Bit, ed 408 | peenacnsn tO a. 


<>. ; 


betmampas aJashygs sso 4 gJeubs2” ela sarin 
19026! @ ‘tasdessate. aa hatin, stir has aa he peer 


> YP 


eines 
SgPHELO Oe Hecggie 25 genes 3 atte ipadisenee 
. ye Soe at es | ae e 
ose iqhnoom: Sa iit > eeaieepaenee vemmbtbeoqeas 3 i 
! .¢a0%) ereylenan, Fo S2n0 bene an raha eet 


3 ayaa A ‘sada ayoivete ort, oo one ate 


ta03 e9er af sammie ene Br eusnb, sue 6 of 


q pil + 7 ¢ 7 om 7 


i 
+) “A : es 
16 Seceues < thee sae oh oF | 


& 


ipaeiup@ra epee 
2SeAte saat ppc : 

. erent Sos Qh 
[anea> Sas Piso) i 


9 
> 


[eigdine oft? .dekuopgiies sae bebulani 


iw : 


tvet baa fer 


Bie (STCL) syrs0 vdeo 


141 


Fagan (1981). The remaining two, critical comments and meta statements, 
emerged through the data analysis. The inclusion of these two cate- 
gories was based on the rationale that critical and meta comments 
constitute a valid response to text, and may in themselves provide a 
more thorough analysis of how participants attempted to recall the text. 
In total these six categories are the major focus of the recall protocol 
analysis, and thus an indepth description of each follows. 

A. Text specific responses are comprised of information from the 
original text which has only been minimally transformed and has a 
specific reference to the passage. In this case the reader may have 
reordered or substituted certain terms. 

In addition the level of importance of each unit was noted. As 
outlined in Chapter 3, ranking procedure was carried out by a separate 
group of graduate and undergraduate students and consisted of high, 
intermediate and low support to the central idea of the text. For 
example: 


Text: Two uses of language serve the interpretive function: 
reporting and reasoning. 


Protocol: There's the interpretive function which is reasoning 
and reporting. 


In addition to this being a text specific response, this idea unit 
was also categorized as a high level t-unit response. 

B. Text entailed responses are statements summarizing or 
synthesizing information from more than one part of the text. For 
example: 

Text: The other directive function is evident when language 

is used for directing the actions of others. This is 


usually accomplished through demonstrating and 
mnNSETUCtING. 
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Protocol: The other directive it's how they speak to other 
people when instructing or trying to get them to do 
something. 

C. Text experiential responses are statements made by the reader 

to fill in the gaps in the text, through inference or elaboration. 


Some examples of these are: 


Text: As an example, we mav consider how a child learns the 
concept middle. 


Protocol: The concept middle, which is an abstract concept, you've 
learned it through the help of another concept. 


Text: The means of four random samples drawn from a 
population will differ. 


Protocol: So the sample taken in Newfoundland will differ from 
the sample taken in Ontario. 


D. Text erroneous responses are incorrect statements made by 
the reader about the text. These include incorrect proper names, 
erroneous expansions or additions and incorrect synthesis, summaries 
and inference. For example: 


Text: How variable is the intelligence of the citizens of 
Canada? 


Protocol: Well they used the example about how high is the 
intelligence of people in Canada (right) in the first 
Pictele Ot 


E. Text critical responses are statements indicating some 
disagreement on the part of the reader with the text. For example: 


Text: With this dictionary there are obviously no random 
ermchances occurrences. 


Protocol: That is a pretty strange point of view. 


Text: Relational Function 
The purpose of this aspect is language is to 
6stablishy maintainv’and convey relationships between 


people. 
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Protocol: This category should be projective, I think because 
they talked about how a person speaks to relates to 
another person. 


F. Meta statements are responses reflecting the reader's meta 
cognitive knowledge, experiences, strategies and goals. 
Knowledge refers to one's personal knowledge about knowing. For 


example: 


I thought it was rather complicated. 

That was a bad passage. 

The last stage was in the latter part. 

Then what was their little example with that one? 
My vocabulary isn't adequate to the level that is 
being expected. 


Experience refers to some evaluative statement about the reader's 


personal progress. 


I'm not sure. 

know there's more. 

couldn" t connect it. 

can't remember. 

don't know if I can remember. 

thought at the beginning of the article was very 
confusing. It threw you with the idea of the chair 
right away, I think because of that the article was 

a lot harder to think about than the other ones I had 
come in contact with. 


el Het ee 


Knowledge about strategic action refers to the reader's knowledge 
of available strategies and how these can be applied to the 


comprehension of textual material. For example: 


I didn't make up a code to go with those this time. 
I found it easier with the notes. 
Rin ervang. tOepLerure if . 


Knowledge about the goal or criterial task refers to the reader's 


understanding of what is reauired to carry out the task. For example: 


Everything I can remember. 

Do you want me to explain that to you? 
That's all I can remember from that stage. 
Let's see if I can remember them. 
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As discussed previously, each individual participated in four 
primary reading situations. Excluding the recall protocols from the 
training and observation session, this yielded four recall protocols 
per participant. In the analysis of these recall data, initially, 
all the mazes were noted. Then all the complete and incomplete t-units 
were noted. Following this segmenting component of the analysis, each 
of the t-units and incomplete t-units was assigned to one of the six 
categories. 

Both the segmenting and qualitative analysis were checked using 
two procedures. First the procedure used and a number of example 
protocols were discussed with two colleagues who were well versed in 
the use of this procedure. Secondly a number of personal rechecks of 
the protocols were conducted by the researcher. In this case the 
researcher chose a number of protocols and reanalyzed them. Using 
both these procedures the consistency appeared very high, and since 


four of these categories had been extensively validated in previous 


research, the need for further validation and examination of consistency 


was not considered necessary by the researcher. 

Following the coding, the total number of t-units and incomplete 
t-units were compiled. The instance of each unit's occurrence was 
assigned a score of one and these were then tabulated for each of the 
six categories. Consequently each participant received a complete and 
incomplete t-unit score for each of the six categories. However, due 
to the fact that there were so few incomplete t-units, these were 
combined with the complete t-units to forma total score. In addition, 


each participant also received a score for the level of importance of 
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the text specific responses, thus the total text specific scores was 
the sum total of high, intermediate and low level text specific, 


complete and incomplete t-units. 
Recall: General Results and Discussion 


One-way analysis of variance was used to examine the extent to 
which the reading situations or conditions may have affected recall 
comprehension performance. Six areas were of interest in this 
aiatysis: “Text Specific x°Condition, Text Entailed x Conditions, 

Text Specific + Entailed x Conditions, Text Experiential x Conditions, 
Text Erroneous x Conditions, and Meta Comments x Conditions. See 
Table 11 for a summary of F ratios and corresponding probability 
levels. It would appear that, except for the experiential responses, 
recall was not significantly affected by the reading conditions. 
Condition means for text experiential responses are presented in 

Table 12. Using the Scheffe procedure, shortest significant range of 
meco19, p =-.050, only C3 and C2 differed significantly. Essentially 
participants in the C2 condition tended to elaborate and utilize 
significantly more background knowledge than in the independent C3 
cloze condition. This may suggest an appreciably high preoccupation 
with the text in the C3 condition and acorrespondingly lower use of 
prior knowledge and personal experiences to elaborate the text. This 
was, however, not the case in the C2 condition. In this reading 
Situation participants, possibly due to the verbalization context, 
felt they were required to discuss the text, and consequently utilized 


more background information. 
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Table 12 


Summary of Mean Text Experiential Responses x Conditions 


Conditions @ul C2 Gs c4 


Means 6s L905 1 IS IG) S ss *2 4.5714 6.9524 
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Of general interest in these findings was the almost total 
lack of word for word recall. Very few text exact or verbatim 
recalls were evident. Although not of great frequency, some 
Participants chose to respond critically to the text. These 
observations plus the high incidence of transformations, relations, 
prior knowledge and retention of the text structure suggest that 
these participants tended to, as Branford (1979) suggests, 
construct as opposed to reconstruct the information. Essentially 
a more global view of comprehension as opposed to a more text 
specific vies of comprehension was evident. 

The findings also suggest that the cloze and concurrent 
verbalization procedures did not appreciably affect and interfere 
with recall performance. If this would have been the case one could 
have expected the Cl recall performances to be appreciably higher 
than performances in the C2, C3 and C4 conditions. Furthermore, 
as suggested by Brown (1980) and Mitchell (1981), readers tend 
to process the text automatically, until thev began to experience 
difficulty. At this point processing becomes less automatic and 
the readers begin to consciously intervene strategically to compre- 
hend the text. 

Related to this is the issue raised by McCowan and Johnson 
(1981) and Ericsson and Simon (1980). They suggest that the greater 
the retrospection and mediated articulation the lower will be the 
reliability and dependability of the verbalizations. Conversely, 


the greater the concurrent verbalizations and direct articulation 
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the higher the reliability and dependability of the verbalization. 
In the present investigation if the conditions would have appreciably 
interfered with processing, the reliability and dependability of 
the reports would have been reduced. This reduced reliability and 
dependability would have adversely affected recall performance in 
Ene C2 and C4 conditirens, which it did not. 

Although not reflected by the recall performance, some 
participants did feel that the verbalization and close condition 
(C2 and C4) affected their ability to comprehend the information. 
This may relate to specific situations such as when comprehension 
was progressing smoothly and the verbalization or request for 
verbalization serves as an interruption. Interestingly, some partici- 
pants chose to verbalize continuously. Unless these participants 
were experiencing constant difficulty, some of the verbalizations 
would have interfered with the possible automatic processing of the 
text. In the verbalization condition all but three participants 
chose to go through the text more than once because they felt that 
they did not understand and remember the information well enough 
after the first reading to partake in the criterial task. Some of 
these participants expressed their feeling that the concurrent 
verbalization conditions were more difficult in that these tended 
to break up and segment the passage. 

Assessing both the statistical and informal results it would 
appear that if concurrent verbalization occurs simultaneously with 
monitoring, recall performance did not tend to be adversely affected. 


As a final note, it has already been suggested that this procedure 
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be used to facilitate the comprehension of text (Davey, 1983). Since 
the present results do not support this notion, the classroom applica- 
tion of this procedure should be used with caution. 
Recall: Comparisons of High and Low 
Recall Participants 

One of the primary concerns of this study is the relationship 
between the quality of monitoring and how this may relate to recall 
comprehension performance. It was felt that one of the best ways to 
consider this question was to do an indepth examination of the 
performance of the five highest and five lowest recall participants 
am this study (see Table 9, p. 127 and Tables 13 and 14). 

As discussed in the previous chapter, the five participants with 
the highest average number of text specific plus text entailed recall 
responses across all four conditions (Cl, C2, C3, C4) were assigned to 
the high recall group, while the five participants with the lowest 
average number of text specific plus text entailed recall responses 
across all four conditions were assigned to the low recall group. The 
remainder of this section will describe in greater detail the recall 
and cloze performances of these two groups. 

Comparing the high and low recall participants, some signifi- 
cant differences in all recall categories, except Text Erroneous, 
were evident (see Table 15). The high recall participants 
were able to recall more text specific items, summarize and synthesize 
more information from the text, and were more able than their less 
Successful counterparts to elaborate and relate the text. The groups 


did not differ in their total text erroneous responses. 
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Table 13 


High Recall Participants 


Recall and Cloze Response Scores: 
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Table 14 


Low Recall Participants 


Recall and Cloze Response Scores: 
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Table 15 


Recall and Cloze Performance: Mann-Whitnev U Test Score 
High and Low Recall Participants 


€1 C2 ¢ C4 
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The data reveal that even though the general recall performance of 
the low recall group was substantially lower than the performance of 
the high recall participants, relative to the high recall group, a 
greater proportion of this recall, for the low recall participants, 
was Classified as text erroneous. Although the two groups did not 
differ appreciably in terms of meta statements in the Cl and C2 
conditions, these differences were far more apparent in the C3 and C4 
eemartions (C4, °U "= 4.5 p> ".05' <" 075). ‘This ‘would Suggest ‘that the 
high recall group recognized the unigueness of the reading condition 
and were possibly more willing to reflect and verbalize their experi- 
ence, knowledge, strategies and perception of the goal. This may have 
become part of the understanding of the text and consequently was also 
recalled. 

Furthermore, the high recall participants were also able to recall 
appreciably more of the higher, intermediate and low level idea units. 
Associated with this superior performance was also the significantly 
higher cloze scores (see Table 15). Consequently in the cloze 
conditions there appeared to be a relationship between cloze and 
recall performance. For the total group (N = 21) this relationship 
was supported by the significant Spearman rank correlation in the 
C3 condition, Text Specific + Entailed with Cloze Score rs = - 4534 
P = .019, and the C4 condition, Text Specific + Entailed with Cloze 
Score ys = .3950 p = .038. In support of Thomas and Bridge (1980), 
the present findings suggest that cloze performance is affected by 
intersentential contextual constraints. If this were not the case, 


recall performance would have been inhibited by the cloze task. 
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Comprehension Discussion Questions: Analysis 
and Results 

Responses to the comprehension discussion questions proved to 
be a reiteration of the comments made in the verbalization and/or 
the recalls and as such, unless particularly revealing, were only 
dealt with in summary terms. These responses were viewed as 
incidental and were not included-in the primary analvsis of the 
data. Furthermore, considering both the nature of the recalls, the 
inclusion of critical comments in the recall or the verbalization, 
and the lengthy sessions, particularly the C2 and C4 conditions, it 
was considered inappropriate to attempt a lengthy discussion through 
the use of those questions. Furthermore, since many participants 
discussed their impressions of the text while completing the verbaliza- 
tions and/or discussing their general view of the task, these 
Questions could possibly have been viewed as redundant by the subjects. 
As indicated by the responses to the application question, most 
participants, including the high and low recall groups, felt the 
Passages had contributed to their knowledge (see Table 16}. However, 
examining these results and recall performance, the extent of the 
contribution and possible expectations of contributions differed 
considerably between these two groups. The extent to which partici- 
Pants found the texts controversial did not appear to differ 
appreciably between the two groups. Even though the low recall 
Participants assessed the textual information to be pertinent 
to the task performance, the recall results suggest that this did 


not appear to be the case. 
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Table 16 
Comprehension Discussion Questions: Results 
High Recall Group Low Recall Group 
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Comprehension Monitoring 


The primary purpose of this study was to examine how individuals 
monitor their comprehension. Monitoring is defined here as a process 
involving cognitive and metacognitive experience, knowledge, goals 
and strategies. These aspects are to a greater or lesser degree 
utilized by the reader to (1) recognize comprehension failure has 
occurred, (2) decide whether or not to attempt a resolution of the 
failure, (3) if warranted implement appropriate remedial action 
and (4) deciding whether or not the action was successful and the 
difficulty was resolved. The following discussion will provide an 
indepth description and analysis of these four aspects of comprehen-- 
Sion monitoring. 

Recognizing Comprehension Failure 
has Occurred 

Framework for Analysis 

Difficulty with the text and subsequent difficulty of under- 
Standing or meeting the perceived criterial task was determined by 
both verbal and nonverbal behaviors. Nonverbal indicators consisted 
of head shaking, facial contortions, quizzical looks, rapid scanning 
of the pages, lookbacks, or looking ahead beyond the reading point, 
and with particular reference to the cloze condition long pauses and 
changes. Verbal statements consisted of verbalized concerns (oh boy, 
phew, grunts, verbalized hesitations, hmm, umm, let's see) state-of- 
affairs verbalization (don't know, can't understand, quizzical 
responses, uh? population variance?) or the cuestioning of a previous 


interpretation. 
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There's something not quite right about mv definition of 
discrimination learning. 


SN re 


Tedon’tviike- that. 


20, P2C4 


IegGota get rid of things here. 


19, P4c4 (Participant changes a previous cloze insertion) 


Task to response. 


responding. 


Response is better. They're talking about 


These responses were indicators of comprehension difficulty and 


served as a signal for the experimenter to probe and encourage verbali- 


zation. These verbalizations tended to reveal the more specific sources 


of comprehension difficulty as viewed by the participant. On the basis 


of these verbalizations of comprehension difficulties, the following 


categories were identified: 


I. © Failure 
Tie, failure 
ton. Fallure 
iV ..eFadlure 
Fit together? 
V.f2Pailure 


information. 


VI. Failure to insert-an appropriate cloze response. 


to 


1S) 


to 


to 


ig 


understand a concept. 
understand an idea unit. 
understand how one idea unit relates to another. 


understand how different sections of the text 


remember concepts, idea units and the necessary 


ita qelaais 


type of error the participant must indicate an awareness of such. 


The following section provides a number of specific protocol 


examples as well as a discussion of these categories. 
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I. Failure to understand a concept. 


1 ys 


The term may be novel. 


ae oC 2 


I can't even pronounce the word let alone know what it iS? 
(ubiquitous) 


8, P4c4 


What is discrimination learning? 


os 


AAO 
The 


now. 


The term is known but doesn't make sense in the context. 


P4C2 


word connection seems to be the one that's blurred right 


I don't know what he means by internalizing. 


£35 


P3C2 


Word. S tamiiiar but the Gderinition isn't. (means) 


Several possible interpretations are possible for the term. 


P4C2 


Yeah is there another definition for rule rule yeah or does 
it mean something different than what I mean you know... 


SO thats a question you" re asking ... ; 


Yeah, yeah that's a question veah I'm asking myself rule 
learning oh yeah because in the word rule this is because 

if I had a dictionary here with a rule learning rule like a 
king rules over his country you know, ok now it's the rule 
learning seems to me more like a rule like a law and order 
thing a law the law of learning or law or learning vs learning 
to dominate so this is why I want to know if there is a 
difference if that rule means rule for in the sense of 

law or dominance that's right. 


fi.’ *Failure to understand an idea unit. 


ik, 


The participant can find little or no interpretation, or the 


interpretation is vague and ambiguous. 
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20, P4C2 


Let's see—pause—well I there's well let's PUG ie this way 
there'sva lot of I don't wanna say there's a lot of of new words 
but of new series of groups of words grouped together I know what 
abstract means I know what property means I know what the word 
stimuli means but when they're in a sentence sometimes like that 
you know I find the whole thing very abstract. It's hard to to 
really say what is well I know what's physical terms is it's when 
it's in a specific sentence mavbe that's hard to understand what 
it means and that's what makes me say that I don't quite under- 
Stand the sentence. OK it's all these terms although I know 
what they mean individually. 


659° 2C2 


It's so vague to me that reversibility of the idea that in 
thoughts step can be retraced actions cancelled in the original 
Situation restored in the other, I wish I had I wish they gave 
us just an example right here. 


1 elt ex ep) 


From this they're adding on to it and then finally they can 
grasp and reach out to different things like rattles or toys. 

I understand the first part of the paragraph, where the child 
is adapting for the first four months and then but the circular 
reaction I don't get that. I think I would maybe have to go 
look it up someplace else to understand it. 


I don't see where a box becoming a house and the images 
falls into the preoperational thought, you know what I mean? 


Sree 


I'm trying to understand what they mean by a chance matter, 
sounds strange. It sounds like the child just keeps trying 
over and over and just sorta fail and try again type of thing 
which is understandable because they're learning. 


L6erPR2C2 


I'm wondering is this people doing this, or is this what the 
child thinks, or is this what the other people say. 


2. The interpretation conflicts with prior knowledge. The 


interpretation is correct and the reader is aware of the inconsistency. 


Sy va law 


Dealing with . . . operations, I must have COnCESe te Seno 
mixed up because as far as I'm concerned logical relationships 
a child of seven and eight can express himself verbally about 
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logical relationships, I mean, they know the sun comes up you 
know about that age, oh I don't understand this. 


Why would it be eleven or twelve, I must not be getting the 
gist of the concrete operations if the formal operations onlv 
come at eleven and twelve because that's not my idea of 

ee SLOrma.l. 


4, P3C2 


I could say for instance on the basis of present evidence 

and current tasks the variation the variance of intelligence of 

a random sample of eleven year old children was about 225 points 
IQ points, that doesn't tell me anything, because I can't find, 


. say for instance that on the basis of present evidence, so by 


doin' this evidence today up-to-date evidence these tests that 
we're doin' all the time the variance in intelligence of a 
random sample of eleven year old children of eleven year old 
children as far as I know IO only ran from I always thought a 
hundred was oh about even 85 and above is little above, below 
average 85 or 100 above is you know above average so the 
variance in intelligence in a random sample of eleven year old 
children is 225 points doesn't tell me anything I'm lookin' 

for a comparison here like between eleven year old children and 
someone else but there's no comparison. 


Failure to understand how one idea unit relates to another. 


1. The interpretation of one idea unit ‘conflicts with another. 


w) 


SppezC 2 


OK what are they saying. OK that's pretty much straightforward, 
so what they're saying is the operational child is concerned 
only with concrete objects and representations of these objects, 
the adolescent is preoccupied with thinking, OK so what they're 
Saying then is the child isn't preoccupied with thinking but 
only, but weren't they because back here it savs, where is it, 
where is it, right here it says furthermore he acauires the 
concept of reversability that is in thought steps can be retraced, 
actions can be cancelled and the original situation can be 
restored that, I don't see that as dealing with concrete 

objects and representations as much as thinking, do you see what 
I mean, I just oh, OK but what they're saying iS dealing with 
objects. Oh I'd better go through the whole thing again and 

Std ldacan’ ti getuedtyalil..) Piaget, nice man. 


20, P4c2 


The definition of rule learning and the analogy that thev give 
at the end. Doesn't seem to make a connection OK we talk about 
a rule expresses a relationship between two or more BOnCeDES 
rule the change of two or more concepts then the explanation 
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they give doesn't seem to jive. 


It's there you can solve a problem that's new to him so a new 
environment a new problem the environment is thrown at him 
and he can solve that problem because of the old rules that 
he has acquired but why is he combining those rules into new 
ones... OK 1, I: gotta see that I might I might not be far from 
the truth but I need more information. 


2. The relationship between the idea units is not clear. 


bgwP2C2 


I don't understand is he has a more advanced notion of classes 
in an abstract sense he can sort objects on the basis of 
characteristics as shape color and size now down here they're 
Saying is he can is capable of elementary logical processes but 
he can only do it applying logic only to the concrete events, 
can't he use the abstract events in I mean the abstract events 
or seeing things in an abstract sense in his you know reasoning, 
why not, I mean if he already has that abstract sense he's 
developing it, why he can't he use it in his you know applying 
logic down here I don't understand that why why why what happens 
in the abstract why is it only concrete that he can you know 
apply logic to or reason. 


£6, P2C2 


Going on to preoperational thought as far as I I'm concerned 
what they're saying is preoperational thought they can think 

of things without actually having the things there they can 
think of manipulating something or whatever without it actually 
being there but then what's this with about the bicycle may 
become an airplane and a box becomes a house what are they 
thinking. 


3. The idea units appear to be similar, and the reader cannot 
detect a difference. 


wage Gi Oh gee, 


OK there was two things. I don't know the difference. I just 
wanta get one on one side and one on the other side. It's 
Still fuzzy but maybe explain it a little more as I go on and 
Meenot 1. ll just-go back. 


Py LC2 


It sounds the same though, the simple level and action as they 
are performed. I don't see the difference. Sounds the same. 
I just talk about actions and how they are performed. 
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Failure to understand how sections of the text fit together. 


6, P4c4 


I'm not sure what they're talking about here. I have a vague 
Ideas  it"s vague.| I couldn't say what it"s“abour. Concept 
learning is. 


I'm not sure if I understand the paragraph. 


1, P4c4 


iam really confused. i'm making It hard’ for’mysere. Doesnt 
make sense to me. Began getting confused when they talked 
about connection and the stimulus response learning and the 
example threw me a little. On the whole the whole thing has 
got me confused. 


4, P1c4 


Hm, I ‘don"t know. seL'm-txyin'):to:understand it ah the the 
directive function. I don't have a clue what the directive 
function was now that, ahm now I've gone over the interpretive, 


interpretive function and I don't have a clue what that is either. 


These four primary sources of difficulty related primarily to 


the understanding of the text. Type V difficulties dealt with the 


particinants' failure to remember the text. 


Vv. 


Bae 


Failure to remember concept, and idea units, and the necessary 


information. 


475 P3C2 


Tryin' to.think how I'm gonna remember this it's all samplin' 
stats, stats samplin', so samplin' variations is the variance. 


Gye Zc2 


OK (. . . connection . . .) yeah more so but I had to go over 
that. All right stage of concrete operations during this period 
the deficiencies, what were the deficiencies again? 


20, P4c2 
When L..come to the end of the thing my mind is a blank, basically 
can't even remember a word or anything like that ora... 


Failure to insert an appropriate cloze response. In this type of 


error the participant must indicate an awareness of such. 
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Both verbal and nonverbal indicators were considered. These 
indicators consisted of monitoring attempts and verbal statements 
indicating the participant recognizes a difficulty has occurred: 


Sere C4 


I don't like that. I said the first four months they begin 
to be coordinated. 


Table 1? presents a summary of these types of comprehension 
difficulties. 

For purposes of group comparison, Type I and II difficulties were 
labeled as ideational difficulties, Type III and IV were labeled as 
relational difficulties, Type V difficulties were viewed as mnemonic 
difficulties and Type VI difficulties were labeled as cloze errors. 

Although comprehension difficulty VI was apparent only in the C4 
condition the remaining difficulties I-V occurred in all concurrent 
verbalization conditions. This framework for categorizing comprehen- 
Sion failures was then utilized for comparison of the high and low 
recall participants. The analysis of these results follows. 

Comparison of High and Low 

Recall Participants 

Table 18 provides a breakdown of the types of difficulties Lor the 
high and low recall participants. As indicated by the data both the 
high and low recall participants experienced comprehension difficulties 
and the full range of difficulties was apparent for most subjects for 


at least some of the time. The total number of difficulties related 


to Type I, II (ideational), Type III, IV (relational) difficulties 
did not differ appreciably across groups (total ideational plus 


Perottonal C2 U = 10.5 p> .345 < .421; 


C4 U =.13 p= .579).. Furthermore, 
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Summary of Types of Difficulties 


Types Definition 


A. Ideational 
Bs Failure to understand a concept. 


mer Failure to understand an idea unit. 


B. Relational 


eos Failure to understand how one idea unit 
relates to another. 


IV Failure to understand how different sections 
of the text fit together. 


C. Mnemonic 


V Failure to remember concepts, idea units and 
the necessary information. 


Die Gloze 


Vi Failure to insert an appropriate cloze response. 
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the groups did not differ in the recognition of Type V (mnemonic) 
otiiculties!(totalsmnemonic:C2sU =-11 pi =f 14215).C4 Us = 13spi=e 579) 
and Type VI difficulties (U = 12 p = .50). As would be expected the 
two groups also did not differ appreciably in the sum total of 
ideational, relational and mnemonic difficulties (I-v) (C2 U = 9.5 
Dae 1 246 <5o23457eC4.U = 1l2epr= <«50). 

These findings would suggest that the two groups were not signifi- 
cantly different in their realization that they were experiencing 
comprehension difficulty. This realization was also evident across 
conditions. Comparisons of the total Type I-IV difficulties across 
conditions (C2 compared to C4) used the Wilcoxon Matched-Pair Signed- 
Ranks Test revealed no difference across conditions (Group 1 W = 4 
pee 20572 Groupt2rWi= 6 p > .05). These results would suggest that both 
groups were similar in their ability to recognize the importance of 
ideational and relational understanding in both the C2 and C4 conditions. 
In addition, the examination of Type VY errors would suggest that the 
two groups did not differ appreciably across conditions in their 
ability to recognize the importance of remembering the information. 

This pursuit of understanding and remembering was evident for 
both conditions and all participants. Particularly with reference to 
the cloze condition, it would not appear, as Shanahan, Kamil and 
Tabin (1982) have suggested, that the cloze procedure is not sensitive 


to intersentential relationships. If this would be the case, 


relational and ideational difficulties would not have been as evident 


in both the C2 and C4 conditions. This notion is further supported 


by examining the location or point at which the participants perceived 
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the comprehension difficulties as occurring. Examining Table 19, it 
becomes apparent that as a whole these difficulties were occurring 
during the initial phase of the cloze completion task. Most instances 
of ideational and relational error detection occurred while the 


participants were completing the cloze version of the task, while the 


incidence of mnemonic V errors tended to occur after the cloze 
component of the condition was completed. 

Although all participants appeared to be sensitive to compre- 
hension failure, in some instances in hoth the C2 and C4 conditions 
participants failed to recognize a commrehension failure had occurred. 
Misinterpretations included both comprehension noncloze (unknowingly 
interpret text incorrectly) and cloze failures (unknowingly insert 
inappropriate term). 

The following would be an example of a comprehension noncloze 
misinterpretation: 


ae oC! 


I don't know, seems like they're saving well they might develop 
and they might not develop. It makes it hard. I think it's 
hard 'cause like I can understand how they're adapting and 
thev're learning new things and thev keep building on to it 

and forming new relationships and things but the two words: 
chance matter makes it seem like they're saving well this is 
what the baby could do but then again the baby might not do 
Bcits its all a matter of chance but I think all kids learn no 
matter what even if they're still in the slums and their parents 
don't love them or something. Thev're still learning even 
though thev're not learning as fast or as much. 


Mann Whitney results for the C2 condition (U = ll p = .421) and 
the C4 condition (U = 13 p = .579) indicate no significant di tterence 
Furthermore U = 6 


between the two groups in misinterpretations. 


P= .111 for misinterpretation cloze responses indicate the two 
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Table 19 


Location of Type I to V Comprehension Difficulties 
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Within: The difficulties occurred while the participant was 
completing the cloze version of the task. 


The difficulties occurred after the participant had 


Following: 
completed the cloze version of the task. 
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groups did not differ appreciably in their tendency to not notice 
cloze failures when they should have. 

Considering the group (N = 21) as a whole, this was further 
supported by the correlation coefficients. Recall performance 
(Total Text Specific plus Entailed Recall Responses) with noncloze 
Mrointerpretation in>the C2 condition was rs = -.2749 p = .114 
and C4 condition rs = -.1455 p = .265. As expected there appeared 
to be little or no relationship between recall performances and 
noncloze misinterpretation. 

This section has dealt with the recognition and nonrecogqnition 
of comprehension failures. The following segment involves an 


examination of decisions for the resolution of comprehension failures. 


Deciding Whether or Not to Attempt 


BeResOluctLlon: » Results, and 
Discussion 


In some situations participants noted that a difficulty existed, 
but did not initiate any remedial ees The decision appeared to be 
based on importance of the central meaning of the text and was related 
to the participant's perception of the criterial task. These decisions 
were related primarily to the cloze (C4) condition but also occurred 
in the noncloze (C2) condition. 

The indepth analysis of performance of high and low recall 
Participants shows that although both groups experienced comprehension 
difficulties, remedial action was not initiated in all situations. 

Some examples of 


This was particularly evident in Tvpe VI errors. 


failure to initiate or attempt a resolution are: 
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Was Classified as an omission. 


T,  Pac4a 
The pronoun each takes a verbs-3 6k donmttathininthat 
blank is verv important. I get the idea I know what they're 


Saying. Thev're saving that by learning ideas or bv having 
certain ideas such as gases expand when heated vou're learning 
rule learning. 


I don't think that's very important, just connecting a word 
EOmenIghlignt the effects. 


Ze ocd 


There are many, and a comma, blank must just be there are 
Many again and a little word, that's not going to make anv 
difference to mv understanding. That is an aggravating blank. 
We already get the idea of it. 


13 9 P1C4 


Omit those because made sense without them. 


Kp 2C2 


OK a child acquires the concept of conservation and becomes more 
aware of the principle of invariance. Honefullv they'll 
explain these to us. .. . 


They didn't mention the other two things again at all so 

you, I, wouldn't even think about these again because thev 

you know they didn't think enough to explain them. They really 
can't be very important cause not everybody's gonna know what 


they are and I don't. 


As is evident, particularly in the final example, importance is 


determined by both the relevance to the central meaning of the text 


and the extent to which the author is perceived to have chosen to 


exolain and elaborate the concept. 


In the case where the participant would just omit, particularly 


in the cloze condition, the difficultv and not return to the error, this 


Verbalized decisions not to resolve 


the difficulty based on perceived lack of importance were classified 


aS nonapplicable. 
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in both groups and did not appear to differ appreciably across groups. 
Participant 21 who found the cloze condition very difficult tended to 
commit a relatively high number of omissions especially in response 
Eomrtype VI difficulties. Thisi.may have contributed to her relatively 
low recall performance (see Table 20). Considering the group as a 
whole, the possibility was further supported by the insignificant 
correlation coefficients) found,for Total Text Specific plus Total 
Eatatled with Non’Applicable (C2 condition rs = -.0571 p = .403; 

C4 condition rs = .0035 p = .494). Similarly low correlation coeffi- 
cients appeared in terms of Omissions. In the C2 condition the 
correlation with recall performance was -.151l p = .251 and in the 


C4 condition the coefficient was -.2208 p = .168. 


Once participants decided to attempt to resolve the comprehension 
difficulties, a large variety of strategies were initiated. These 
strategies and corresponding illustrations will be discussed in the 


following sections. 
In general the participants' decisions to take action once 
comprehension difficulties were recognized appeared to he based on 


the subject's evaluation of the importance of the error or to the 


perception of the criterial task. This was reflected by comments 


Such asi 


Ze C4 
That is a big blank because I don't really understand that 
Ips, Of ty 


In this section the decision for action or no action following 


a comprehension difficulty was discussed. In the next section the 


actual strategies that participants initiated will be outlined and 


described. 
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Table 20 


Nonapplicable and Omission Responses: High Recall and 
Low Recall Participants 


High Recall Group Low Recall Group 
Non-- Non- 
applicable Omissions applicable Omissions 
Par 16 Par 8 
PREZ O ) P4C2 0 O 
P4c4 2 0 P2C4 @) @) 
Par 1 Par 5 
PVEZ 0 O P1C2 1 0 
PAC4 1 O P3Cc4 i. 2 
IDeie PAO) Par 7 
PAC2 @ 0) P3C2 O aL 
P2c4 ui 0 P1c4 a 1 
Par 2 Par 10 
PNG? ©) 0) P3C2 O @) 
P3Cc4 (@) O P1Cc4 0 il 
Par 4 Ree 7AL 
P8E2 @) O P2C2 @) 2 
P1c4 iL alt P4Cc4 0) dhak 


Omission: Omit the difficulty and not return. 


Nonapnlicable: Verbalized decision not to resolve the difficulty 
based on perceived lack of importance. 
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Selecting and Implementing Remedial Action: 
Ete Action 
Framework for Analysis 


After deciding to initiate action following a comprehension 
obstacle, participants demonstrated considerable Varplabi lity “in use 
of intervention strategies. In this section these strategies will be 


individually described and exemplified. Although some of these 


strategies have been identified in the previous literature (see Table Shy) 


Chapter IV), the following discussion will attempt to clarity and 
elaborate these and others utilized by the participants. Table 21 


presents a summary of the remedial strategies which were the most 


evident. 
Table 21 
Summary of Remedial Strategies 
Strategies: Suspend Judgement 


Tentative Interpretation 

Analysis of Alternatives 
Grammatical Application 

Orally Reread the Current Idea Unit 
Orally Reread the Previous Context 
Orally Reread the Following Context 
Scan the Current Idea Unit 

Scan the Previous Context 

Scan the Following Context 
Restating the Present Idea Unit 
Restating the Following Context 
Restating the Previous Context 
Conceptual Binding 

Experiential Utilization 

Intuitive Action 

Reattemnts 
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Suspend Judgement 

This strategy, commonly used bv all particinants, in all 
conditions, was signalled by a shift of focus. The reader would find 
difficulty making an interpretation and move on in hope that the 
failure may be clarified later. In the cloze condition this was 
usually signalled by a tentative ommission, however the reader 
would eventually return to the source of difficultv. 

In the example below the narticinpant restates the difficulty 
and decides to read on. 


Lee SC2 


If all the answers of a defined universal set are known, then 
the variance is known if all the measures of a defined universal 
set okay so if all the component parts of view like of a set 

are known then the variance is known tells me nothing so far. 
More likely however all the measures of view are... 


20, P2c4a 


Yeah, or to be maintained but I don't even understand the word 
Maintained here. I mean I understand maintaining but what I 
don't understand the sentence he can cause interesting sounds 
to be maintained but vou know for a long period of time vou 
know so I wasn't sure what the main what the word maintained 
means so what that's why I can't really find out the word that 
Cee rmenaree.. . Circular’... 4) tO; form . <2 schemes. .8. 
begins to look for hidden objects. 


The notion of suspending judgement also relates to one's expecta- 


tions of the text, and the hope that through reading on, more informa- 


tion will be available to help clarify the difficulty. For example: 


26, P4c2 


There's four types of learning and thev are blah, blah, blah, 
blah, and I don't know what they are. I tried to understand 
each of the four tynes of learning as I was reading them slowly 
I realized that I wasn't getting anything, and farther ahead 
and I just came back and through it and I said well I knew 
there are four types of learning and vou know thev would he 


explained later on. 
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Individuals also tended to differ in what they expected from the 
text or how they viewed themselves interacting with the text. 
Some tended to move on in hope that something would happen: 


6, P2C2 
I"m going on, I'm going on, I'm gonna leave that for a minute 
if I come back something will happen maybe. Dealing with the 
veubaditiexpressionsWofs logicalrract. 

while other participants assumed a much more active stance, and had 


a clearer intention of what they could do if they went on. 


20, P4C2 


OK, I read the first sentence. I'm not sure if I understand 

it right but again I'm gonna carrv on to find the most 

meaning of the sentence. = 

In some cases of this strategy use the reader did not state an 
intention to return to the source of the difficulty. This was especially 
apparent in the C4 condition, in which the participant would shift 
Eocus=anad=thensat a’ Tater point return to the difficulty. -If the 


reader did not return to the error and had not initiated any action 


the error’ was clarified as an omission. 


Tentative Interpretation 

Whereas in some cases participants were reluctant to form an 
interpretation and just suspend judgement, in other cases participants 
would form a tentative interpretation and hope to confirm the 
interpretation later. This form of tentativeness was usually signalled 
by a pending auestion in which the reader would state his uncertainty 
for an interpretation but would settle for that particular interpreta- 
tion for the time being. 

The source of the interpretation could be from the previous vart 


of the text, such as indicated by the following examples. 
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8, \P2Cc4 


Yeah. Okay it savs the first quarter the first four months 
show the start of something. On in the sentence before thev 
talking about coordination so during the first four months 
they're probably beginning to control maybe more coordination. 


20, P2C4 


Four months and whatever . .. reaction develop. Now between 
four and I can't really tell how many months that is even by 
reading it there's not enough clues I know because we were 
talking the first two vears in the first four months so between 
four and twenty four months but well see it might not be 

Puemey IrOur Months, . i .., GeVelop.. . . environment . 4 2 can 
cause. 


19, P4C4 


It's talking about a process and a certain type of process, 
putele don taknow 1f it’s the right. word. 


An inference based on the text and prior experience: 


OF 


20), 2 4C2 


Yeah, resolving, revolving around the word connection although 
the learning of each thing was response connection is a simple 
example of a stimulus response learning. The connections tend 
to interfere, okay what is connection? is it stimulus response? 
I think in stimulus response is cualified as being a connection 
Pechigie this 1s what it is I'm not sure but I thank chat fit 
jist waste . . . connection is defines stimulus. 


guess: 


S71 2C4 


I'll put seven. I don't know whv. Mavbe I'll go on and 
find out what they learn in the next stage and then I'll 
come back. 


What is of primary concern in the participants' use of these 


first two strategies is the element of tentativeness; tentative in 


forming an interpretation and tentative in accepting an interpreta= 


tion as being appropriate. 
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Analvsis of Alternatives 

Another strategy relating to the pursuit of tentativeness however 
normally resulting in either a tentative or nontentative judgement is 
the analvsis of alternatives. This strategv, predominantly anplied in 
the cloze condition, consisted of the individual attempting a number 
of different items and narrowing the selection. For example: 


16, P4c4 

The necessary rules which have been previously learned are— 
It's not auite the right word (What are vou thinking about?) 
are Studied, are taken part, are examined, are remembered, are 
broken down, trying to think of a word that means that, are 
examined, maybe I'll put that. 


19, P4c4 


It's either the response or the solution. 


Grammatical Application 


Another strategy primarily restricted to the cloze condition was 
the participant's knowledge of language to support the interpretation. 


20). eP 264 


Stage, yeah it makes sense. During the latter part of this stage 
the child moves from this series of sections, from this set of 
actions, no set is not right. It doesn't make sense from this 

- . . Stage, moves from this stage, okay. During the latter part 
of this stage the child moves from this ~» L’m-seeing,; wt %s 
not set here because if there was a set the word action would be 


jollebasul - 


S72 2C4 


I should say in an instrumental way, or I'm not sure of my 
grammar here in or on. 


Change from on to in. 


7 , ' 
It's me that doesn't know enough grammar. I'm not sure TEFLE'S 


on or in and I act upon his environment on an instrumental way 
or in an instrumental way, might not be either but anyway. 
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Refer to Previous, Present or 
Following Information 


Evident in a large number of attemnts to resolve the comprehension 
difficulty were strategies involving the reference to previous, 
present or following information. This was most prominent in the 
rereading or scanning of previous, present or following idea units. 
The retelling of the present, previous or following context or idea 
units was also categorized as a reference strategy, but was considered 


to be somewhat more complex than other referring strategies included 


here. A discussion and examples of these will follow. 
When orallv rereading the current idea unit the participant would 
refer to the difficultv and reread the present idea unit: 


45° P3C2 


Error variance is random variance. It is the variation in 
Measures due to the usually small and self compensatin' 
fluctuations of measures now here, now there, now up, now down, 
tells me nothing, error variance is the fluctuation or varyin' 
of measures that are due by chance, error variance is random 
variance, it is the variation in measures due to the usually 
small self compensatin' fluctuations of measures. 


or if orally rereading the previous context, just make a statement to 
that effect, and begin rereading the previous context: 


4, P3C2 


. . . trouble comprehending it. I'd better read over. 


20, P2C4 


Bute Gotta isay ;eludon’t wuLite understand. The nassage is” 
not quite as clear as the other passage so I'm gonna read it 


again very auickly. 
Orally rereading the following context was usually observed 
a 


when the participant had returned to a difficulty and reread the 


text following the error. 


mos <al¥, sv ideen ae oe Hq. xpdmin epmbd 


Ons onde 8 br iv lovat asteer cae 
i \ a ' 


“ EVM) § 
are i eS fy’ «OED tot opeeol ses 
4; ; a 7 ie - 
; _ oom = y y 
| <—e"y <x we af . oe 
us cob} oreodite® So Seeaame pemelvs7n. 1 Re ane tia 
9) i tf 7 bi ~~ 
ian z : 
a eae > °i ee ais 7 4 ; 
fnasnod Prmiwos tos 30. bode meas = ues SP: 
st a“ , q . ri *} 
° ad ‘ 
. a 5 hig sopasesS O86 =e 
wr. Sek Ae reodattg p si chip! a aD ies a vi ry * 
; oe \ i 
{ ‘ * 4 = > 
; L« : ¥ re 26 he -.! ft be] Px x} 3 ” ute 
ad arwe or Reacaem <eneo Roe Ne oe = a 
red a ¥ 
a we ae . ( 7" aoe eased 
! ag jane eu ot 
woth) Ente gers BC POSTS 


i ‘ k 


Bruow 208022 iS3Be" x ase o> dooetteai.o ails: esthis oxo 1 ._yitexo. 


Sano eabh amas mG) + rT poh | ike vit iatod 
~ : reat i , HY F 
ih ra ; " 


Cal 


no ae " 
aa ie Lea RE ai LB ro 46 ecto re be ie ee “‘ : 
re nee dsiasorn ee: yes aay «xt 9 
. pet re ee 26 Si. ie Sue. ts. Sia se yenistroa 
eee ae po Ne r ; es, : babe — EN 4 
me be 183 a P eS ” 
: oe uta 2 nate wre 


; ees Be 
Pe ms es Aaron Woo ance tho anok sans 
5 Ages Yat outs its 462 aie Atl 
| aaa 
of Snsrigante s. ay, ns = EL tak 


2 
> 


ae, 


_ 
a - . 


180 


20), we 264 


Okay now there's probablv here in the sentence here I said 

to mvself what I thought this is. There's the answer. Now 

I've got it, but it was blurred a hit. Now I've gotta really 

Stop, or. go. Slowly jover.that. (id. 

In many instances reference was made to other parts of the 
text but readers did not tend to orally reread the text as would be 
expected. Rather, participants would typically emplov a quick 
scanning of the designated part of the text. 

When scanning the current idea unit, the participants referred 
EOha part of the current idea unit, however the unit is not orallv 


reread or restated. 


20,5 P2C4 
Paring Stietratter part of ... . Stage . . .. from these ..... 


iegotta: go. back. 


Similarly when scanning the previous context the reader would 
weter toa commponent..of the text, read prior to thecurrent: idea “unit. 


6, P3C2 


iean't get it across to’ me. It's there“s no~“error” variance 
at all systematic variance, svstematic variance, gonna have to 
look back here to the second page. Perhaps the most general way 


to classifv variance is svstematic due to some .. . 
4, P1c4 

If I look up here I might find something for a word that cits 
in there. 


When scanning the following context the participants would refer 
to the text past the point at which the difficulty may have occurred. 
This was 


Again the text would not be orally reread or restated. 


observed when the individual had returned to a difficulty and scanned 


the text following the difficulty. 
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4, P1c4 


Imaginin' and relatin' the feelings and reactions of other ahm 
individuals I'm gonna use the word individuals because I'm not 
Sure if they're still talkin' about children that are, thev 

might be talkin' about a valid events or whatever it's children. 

I just saw it right here (laughs) 'cause down here voung children, 
it's gonna be children. 


B £1, I\find if I, if you look down here vou can okav where 

am I at? Okay these strategies vou're talkin' ahout strategies 

here ot prediction, predictions and that so if the ist ancludes 
blank anticipated consequences survevin' possible alternatives, 

recognizing and predictin' now if vou look down here and you 

see anticipating, surveying and recognizing. 


A less text dependent and commonlv used strategy was the restating 
of the present idea unit or the previous or following context. 


The restating of the present idea unit is illustrated by the 


following example: 


a. P3C2 


Okay, so error variation right at the top you get the idea 
that it's important, error variance is the fluctuation or 
varyin' of measures due to chance so it's the variations and 
measures variance that measures due to chance, okay. 


and in some instances the following context is restated. This was 
observed when the participant had returned to a difficulty and 
restated the text following the difficulty. 


AysP3C2 


A self compensation of measures, nowhere, now theres... 
okay, probably how these variations, how these samplings, how 
things in nature occur, one minute they're here one minute 
they're there, it's down the next minute and up the next 
minute, it's up that sorta thing, it's the measure of error 


variance. 


The restatement of the previous context is illustrated by the 


following: 


4 P3C2 


made and natural influences, here they're Sayan that 
so error variance always 


these measure often happen by chance, 
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happens by chance. Everything in the world... dictionary 
Wee cts Great big book with everything 17-1 othatenas 
always happened okay all one needs to do is look... 
occurrences. So there's no way that a chance occurrence can 
change that everything is accounted for . .. error variance. 
So error variance is anything that occurs that hapnens by 
chance, we have no control over it and we cannot do anything 
to (change it. Bov. 
Whereas the notion of referring to the previous, following or 
present information involves a more strict adherence to the text, 


the utilization of conceptual binding involves more of a reconstruc- 


mive activity within the confines of the text. 


Conceptual Binding 

Conceptual binding is a strategy through which the reader 
attempts to resolve the comprehension difficulty by conceptually 
chaining the text together through reasoning. 

The reasoning can be verbalized and directly supported by the 
text, or in the case of a logical inference, the information not 
Stated by the author is generated by the reader. However, in the 
case of a logical inference, the relations used to generate the 
inference are not stated by the reader and there is little or no 
elaboration. This notion of conceptual binding is supported by the 
following illustrations: 


Wee Cd. 


You settle on functions there can you tell me what 
thinking to settle on that? 


VOU Were 


for a word that'll fit 


S : { 
Ahm, pro, okay ahm again I'm lookin ee eas 


into it ahm functions, ahm probably ‘cause there, 
paper is all on functions all ahm functions of Oa we 
it's it's just that it's all on functions this one, i ? 
here where I used the self maintaining use ot language = ae 
language. The only reason I used language 1S ie aa the 
talkin' about functions of language and ah that's why. 
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It is concerned with the actions of the individual of the 
children. Guess I'm only usin' the word children ahm because 
they're sayin' here that thev're startin' with the children's 
thinkin' to examine them the children's thinkin' in the 
introduction. So they're prohably gonna be talkin' about 
children all through here. 


20, FracZ 


The word inhibit memory loss that group of words, okay 'cause 
we have been talking about forgetting vs learning so therefore 
to stop forgetting or to cancel out forgetting we have to do 
something else in order to learn which is you know to acquire 
knowledge and to respond to the stimuli. 


20, Fr 2C4 


I wish I knew it's the . .. okay he takes his own . .. as an 
me Bagchanksiese. Lo thinking; tecthink about thinking, *that San 
operation and we were talking about formal operations, it's more 


Sommah~ its"s-moreradvanced jhe stakes. "8S ‘thinks . « . thoughts 
MEeeetlogicies srahideas tlm. Perthoughts © .)4 
aPC? 


Reasoning develops from reporting, so we have to have reporting 
first, and then the reporting comes. He makes sense of it all. 


Other comments which were classified as reflecting conceptual 


binding but including less stated textual and conceptual support are 


illustrated bv the following: 


Loa PCD 


He also understands relationships between classes and subclasses 
and can recognize that an object can belong to both classes 


simultaneously. It can be red and it can be a truck too. 


19, P4c4 


Well they're talking about making a new rule. 
new rule emerges and is learned. 


So that a 


Ze PE LCo 
Okav, that's what he thinks. 


iy ALC 2 
In this section we're going to learn how the child learns, 
the meaning of the conceptual middle. 
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Experiential Application 


Whereas in conceptual binding the reader attempts sto dlogical ly 
relate and integrate the text, in the use of an experiential strategy 
the participant attempted to resolve the comprehension failure by 
relating aspects of the text to prior knowledge through the use of 
examples, personal experiences and illustrations. 


20nd 


Lee se see, ite 1t does’ make Sense .).'. chitt@ =. “action |." . 
scheme, okav. 


The big key here is differentiated scheme, first of all he can 
only move his fingers, and then he can see an object and he can 
take the object separately and then he makes the... 

Initially just grahbing the pencil mav be just a reflex action, 
it's something he's grasning, he's not aware it's a pencil or 

a soother, it's a pure reflexive action hy feeling it's a 
reflexive feeling, then later on he'll be able to differentiate, 
he sees the object the pencil. He doesn't know it's a pencil 
yet he knows there is an object there, could be a cup here, it 
could be two different things. He can see and without thinking 
asout 1t he can grab this’ one, he can grab this one, but he’s 
not thinking about why he's really reaching and then when we 
talk about further scheme differentiated scheme grasping an object 
that he can see, means that he sees the pencil, he will qrasp the 
penci I==" See we nave like a progression.” Pirst it's just pure 
reflex, grab anything, then he can see and he can act. Doesn't 
mean that he is grasping what he sees. He might see the cup 

and go reflexively he might grab the pencil but then later on as 
he becomes more awakened he grows more in his reflexes he can 
grasp something he is seeing, he sees the cup and he reaches for 
ime cups” That's the conclusion I came to there. 


ay Te LeA 


Other strategies such as criticism and threats are aimed at a 
child's status of others other strategies such as criticism and 
threats are aimed at maintaining the child's status of others 
ahm it's saying that ahm saying I don't care I don't like that 
doll anyway is a re, vou know it's got blond hair4o8 something 
like that or if you don't let me use it now I'm gonna hide it 
On you or something like that. They're saying that this 
Maintains a child's status of others. 
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POs. Mtn...) yeah, yeah well Ll want. tousee the 
connection in that. I don't see the connection between the 
child becomes capable of thinking about doing X rather than 
actually performing the physical manipulations okay. Speaking 
about doing X why then do they need to use a cloth as a robe 
what's with the mental symbols images or words that come into 
this? Because they if they use a cloth as a robe if thev use 
the bike may become an airplane oh I the bike may become an 
airplane oh they're not thinking about it they're changing 

the bike into an airplane as far as they're concerned the bike 
becomes an airplane. But that's thought, right, but that's 
thought though yeah I suppose they never really thev couldn't 
have turned the bike into an airplane without thinking about 
Lar st. 


The essential feature of this strategy is to go beyond the text, 
and through elaboration and the binding of personal experiences,. in an 


attempt to resolve the difficulty. 


Intuitive Action 

In some instances, particularly in the cloze condition (C4), 
the reader would resolve the comprehension difficulty by inserting a 
term that was more intuitively based. Essentially the participant 
based the decision on a feeling or a sense of understanding. For 
example: 

The word just came out naturally. 


Okay, it just makes sense. 


Reattempts 
A final action which cannot be unequivocally called-aasthakey, 
tye. Ths 


P-dvErieut 
was a reader's persistent returning to a SOULCE Obed 


eci fic 
was evidenced by readers returning two or more times to a Spec 


Source of difficulty. Tentativeness and high persistance were 


associated with this action. 
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In summary of this section, it is apparent that a variety of 
strategies are used by college level readers to resolve comprehension 
difficulties. How these strategies were tabulated for purposes of 


further analysis will be the focus of the following section. 


Tabulation of Strategy Use 

The incidence of strategy use, relative to each difficulty, was 
tabulated for each participant. For example, if a participant 
experienced some difficulty, and in response made a tentative interpre- 
tation, and orally reread the previous text, this would be coded in 
the following manner. First, the type of difficulty would be noted, 
and the location relative to the idea unit or units and/or the cloze 
deletion would be specified. Next the actions initiated would each be 
coded as a single occurrence for the particular difficulty. 

In the above example the participant used two forms of action, one 
incidence of a tentative interpretation and one incidence of orally 
rereading the previous text. These occurrences were all recorded for 
each of the 21 participants in the C2 and C4 condition. Tables 18 and 


19 present a summary of the incidence of strategy use for the high and 


low recall participants. The following section will present a discussion 


of the major findings, both in terms of the total group (N = 21) and 
the high and low recall groups. 
Selecting and Implementing Remedial 
Action: Results and Discussion 

Both the high recall and low recall participants utilized a wide 
number of strategies in an attempt to resolve the comprehension 


difficulties (see Tables 22 and 23). The utilization of manv of these 
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Table 22 


High Recall Participants 


Summary of Incidence of Strategy Use; 
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Table 23 


Low Recall Participants 


Summary of Incidence of Strategy Use 
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strategies by readers is certainly supported by previous research 
findings, most notably Jenkinson (1957) and Anderson (1981). 

However, with direct reference to monitoring, the primary 
strategies that have been recognized are rereading the previous context 
or current sentence (Alvermann and Ratekin, 1982), lookbacks (Alessi, 
Anderson and Goetz, 1979), looking forward to see if the information 
will be consistent with or can be predicted by present understanding 
(DiVesta, Hayward and Orlando, 1979; Markman, 1981), formation of a 
pending question or tentative hypothesis (Collins, Brown and Larkin, 
1981), suspend judgement (Collins and Smith, 1980), drawing on prior 
knowledge to bridge the gap in understanding (Baker, 1979), personal 
identification (Alvermann and Ratekin, 1982) and analysis of alterna- 
tives (Collins, Brown and Larkin, 1981). 

Although these previous studies differ methodologically from the 
present investigation and the findings may not be directly comparable, 
the findings are similar enough to contribute to the credibility of 
the findings of the present research. For instance, Alvermann and 
Ratekin (1982) used a retrospective questionnaire procedure, in which 
participants were required to talk about what they had done in an 
attempt to study for an essay exam or a multiple choice test. 
According to these researchers, a number of the comments related to 
and could be categorized as personal identification. This notion, 
particularly with reference to the experiential strategy was also 
evident in this present study. However, due to the possible limitation 
of the Alvermann and Ratekin (1982) study both in terms of the use of 


an extensive retrospective procedure and problems of definition, what 
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was meant by personal identification and how this related to the 
monitoring process, could not be clearly delineated. 

The credibility of the experiential strategy is further supported 
by the findings of a previous study conducted by Baker (1979). 
However, the methodology of the Baker (1979) study differed con- 
Siderably from the present investigation. Whereas concurrent 
verbalization was a primary procedure in the present investigation, 
the Baker (1979) study primarily utilized an error detection paradigm 
in conjunction with retrospection. Baker (1979) found the most 
frequent monitoring procedure utilized by college students was to draw 
upon prior knowledge to supplement explicitly presented information. 
However, Since the study used an error detection paradigm in which 
the errors consisted of deliberately inserted text inconsistencies, 
this procedure was primarily used as a fix-up strategy to remediate 
experimenter imposed text difficulties. The extent to which partici- 
pants tended to use this strategy was inferred from their recall 
protocol, consequently the degree to which this strategy was actually 
used to remediate a comprehension difficulty was not specified. 

In the present investigation, difficulties were initiated by the 
reader, and the use of an experiential strategy was inferred from the 
participant's verbalizations as opposed to the recall performance. 
Furthermore, in this study, participants appeared to use this strategy 
more for the purpose of embelishing and relating the text to personal 
for the purpose of 


experience, rather than, as Baker (1979) suggests, 


Supplementing missing information. 


The use of lookbacks in this study, essentially referring to 
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scanning the previous text was significantlv related to recall perfor- 
mance only in the C4 condition (see Table 24). However, this strategy 
failed to differentiate between the high and low recall participants. 
The use of rereading, both previous and current information, differen- 
tiated the two groups in the study, but only in the C2 condition 
(rereading previous centext U = 1.5 p < .01; rereading current idea 
Bee — > p< .02)*. “The two groups diidi not differ appreciably in 
the use of these strategies in the C4 condition. This could be due to 
the appreciable increase of the usage of these strategies by the less 
successful group in this case. Two other strategies, restate current 
and previous context, were also found to be significantly related to 
recall performance but again only in the C4 condition (see Table 23). 
Again the two groups did not differ appreciably in the use of these 
strategies. 

The examination of between group performance in the use of oral 
rereading current context (U = .5 p < .01) and oral rereading previous 


context (U = 1.5 p < .01) reveals that the cloze condition may have 


encouraged the low recall participants to utilize more of the strategies 


used by the high recall group in an attempt to resolve the comprehension 


difficulties. Essentially the cloze condition with reference to 
rereading may have encouraged the low recall group to act more like 


Bhe high recall participants. 


Two strategies, conceptual binding and experiential utilization, 


were found to relate consistently to recall performance in both the C2 


and C4 condition. Although these proc 
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Table 24 


Spearman Rank Correlation Coefficients (rs) between 
Recall and Strategy Use: Total Group 


Conceptual Binding 
Experiential Utilization 
Restate Current Idea Unit 
Restate Previous Context 
Restate Following Context 
Reread Current Idea Unit 
Reread Previous Context 
Reread Following Context 
Scan Previous Context 
Scan Following Context 
Scan Current Context 
Suspend Judgement 
Tentative Interpretation 
Analysis of Alternatives 
Grammatical Application 


Pncuitive Action 
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(1979), the use of these procedures to remediate comprehension difficul- 


ties has been rarely identified as an important component of the 


monitoring process. A number of factors could account for ehits.* = First, 


this study utilized college students and high level college reading 
material. Other studies tended to use vounger subjects, as well as 
less technical material. On the one hand, these younger students may 
not have had the cognitive ability to utilize the higher level strate- 
gies apparent in this study and/or the reading material mav have been 
So readily comprehensible that it failed to trigger these higher level 
strategies. Secondly, because of the nature of the errors selected 

in studies using the error detection paradigm, i.e., text based as 
opposed to reader based inconsistencies (Reis and Speckman, 1983), the 
difficulties would be more amenable to resolution through the use of 
more text specific strategies, such as rereading and lookbacks. 
Essentially the reading situation may have been structured in such a 
Manner as to inhibit the use of the higher level strategies. Third, 
the readers in these previous studies did not self select the sources 
of difficulty and consequently may not have felt the need to use 
conceptual and experiential strategies in an attempt to resolve the 


comprehension difficulties. And fourth, the readers in the present 


study were free to utilize different strategies while they looked 
back or reread the text and these were reflected in their concurrent 


verbalizations. Except for Jenkinson (1957) and Olshavsky (1976-1770, 


the researchers in these previous studies only had access to the 
observable indicators of the strategy use, or as is the case of 


Baker (1979) retrospective renorts and a recall measure, and did not 
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have more direct access to the underlying strategic action involved in 
rereading and lookbacks. Thus, the fact that the underlying strategies 
involved in lookbacks and rereading in these previous studies were not 
examined by these researchers, experiential and conceptual strategies 
could have been utilized, but were not recognized as such by the 
researchers. 

In this section an attempt was made to identify and delineate 
the specific remedial strategies used by participants to resolve 
comprehension failure. However, it was readily apparent that such 
strategies were rarely applied in isolation. Most often subjects 
would combine a number of these strategies in their resolution 
attempts. In an attempt to examine the aualitative nature of these 
patterns, some specific strategies were combined and reflected 
broader categories of action. 
Related and Expanded Categories 
of Remedial Action 

For purposes of a more global trend analysis, 1.e., assessment 
of patterns of strategic action, and to compare these findings to 
previous research, selected strategies were combined into more global 
categories. The basis for these groupings was determined by both 
common traits and previous research. 


These strategies if examined more closely can be conceptualized 


into a number of broad categories. Suspending a judgement and forming 


a tentative interpretation relates primarily to the notion of tenta-~ 
tiveness. The nine following strategies, orally rereading current, 


Previous or following context, reference to previous, current and 


ai bevievnld fotze a ipese we sha 
sgipetpise PRs wt nefits) wef a5ett' rs st ee 
Won stay eSibale euoivasg sundance. Gas = 
erSoiess= auaqaoned Eris tesoneeaeane aesenorsgess . 
iit wd aoe 26° oa dengan Hie grew ured hese. i 
ae) eee by te 
bain Nieseehioae often fqmeais ne 1 
vv toes od since oesane We io erevere be 
“ue t6co seazeqe) Chtieez 260 5k xevewoH: _sonuttate 
asdsordye is27o tear mnidtae Loz: nt eos isms 
niattoze: wesilt ol eetpesexss onpil® Ao todmen 5°81 
aicresieei oly onhmaxe® OF amine’ I a 


hres Es pitas ing. svipossiae © 
', 


dandy. 22 Sxesae 


- 
th oi Pert 
i. 2C POSE! aries 


res : pore vr 
BViPE? ire 


speaneegueh 5.1 ee Bris? 1 f 
‘od Baw itp emeneee 


. 


5 Siew 2gfostsrye Besos. bi 


apretbs deta 


isdiniy Atom oOlnl amr 
stoct tad Keleecene caw -Euninbexp seth azadd 292 stabd: aan 

\ oe) Lite aieeet iaebkvetay Drmaes 

bextEspatepnes od naa Viceeks ated Senpane 


capmeer ns snsmeyby( «¢ Jnsbapaave szotseuatap heosd % 


“pags 20 nak ign a3 bs ¥ Pie arts 341 ago ean ; 


ees Pnisesies yi. BIe eenyasEee sah 
cae 


bee tHesmo wolves o2 So rtontndes angsen 4: 1 Bt aie 
7 /. 7 a 


oe 


einen 


q a 
bY 


a ey 


JbS)s) 


following context, and the restatement of previous, current and 
following information can be regrouped into three larger more global 
strategies of current reference, previous reference and following 
reference. This regrouping is predicated not so much on whether the 
participants reread, restate or refer, but rather on the basis of 
whether the focus of attention is on the specific idea unit in 
question, or the previous or following text (Alessi, Anderson and 
Goetz, 1979; Baker and Anderson, 1982; Garner and Reis, 1981; and 
Baker, 1979). 

However, the analysis of the comprehension failures of the 
participants in this study showed that many of these difficulties 
were not isolated to a specific idea unit. Conseouently, categories 
of relevant remedial action needed also to reflect attention to 
@iftferent aspects of the text. Thus, even though it is recognized 
that rereading, restating and scanning may contribute to the compre- 
hension monitoring process, the critical component identified bv this 
study is examination of attention to previous, present and following 
text. Moreover, the results here suggest that the difference between 
rereading, restating and scanning may not add appreciably to the 
qualitative analysis of the data. 

It should be further noted that through examining the incidence 
of restating following context, scanning following context, and scanning 
current context in the C2 and C4 condition, the responses were so few that 
the resulting correlations could not be interpreted meaningfully. 

It was determined that through the combining of these numeric values, 


more meaningful interpretations may be possible. 
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The two strategies, conceptual binding and experiential utiliza- 
tion, were left intact because these two strategies tended consistently 
to correlate with recall performance in both the C2 and C4 conditions 
(see Table 23). Furthermore, with the exception of the experiential 
strategy in the C2 condition, these were the only two strategies that 
tended to discriminate consistently between the high and low recall 
Percicipants ((Conceptual C2 U = .5 p > .008 < .004; C4 U = 4 p = .048; 
Pepentential C20 96p.= «274:..C4 U = 3.5 p > -.048 <1) 3028). 

Two strategies, analyzing alternatives and grammatical applica- 
tion, were primarily restricted to the C4 condition. These strategies 
rarely if ever emerged in the C2 condition, and it was felt that these 
should not be combined with other cross condition strategies. Analyzing 
alternatives and grammatical application were combined into the category, 
incidental cloze strategies, and were used in the analvsis of the C4 
condition. Another factor, reattempts, which occurred in both the C2 
and C4 condition, was retained intact. Although this factor was not a 
strategy as such, it did reflect a persistence factor. This factor was 
retained as incidental information. The intuitive action strategy, 
because of infrequency, was retained as a general strategy and was also 
used as incidental information. Figure 3 reoresents a summary of the 
expanded categories. 

Utilizing these expanded categories, the incidence of strategy 
use for each participant pertaining to each expanded category was 
Summed, and new tabulations were included in subseauent analvsis. 

For instance, referring to Table 22, participant 16 in the eee 
reading situation used the strategy reread previous context seven 
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context four times. Since these specific strategies were combined 
to form the expanded category, previous reference, these scores were also 
combined, and the incidence of previous reference was 13. 

Tables 25 and 26 present the incidence of strategy use VELL Zing 
the expanded categories for the high and low recall participants. 
Related and Expanded Categories: 

Results and Discussion 

In general, the analysis using the expanded categorical framework 
revealed considerable consistency with the previous analysis. Similar 
trends, particularly in the use of current reference and previous 
reference, were evident in the C2 condition. Again the group did not 
differ in their use of this strategy in the C4 condition. However, 
both groups and particularly the low recall participants increased 
their use of these strategies in the cloze condition. 

Tests using the Wilcoxin matched pairs signed-ranks test revealed 
that, while this increase only approached significance for the high 
recall participants, the increase for the low recall participants 
proved to be significantly higher than similar strategy use in the C2 
condition (Current Reference W = O p = .0313; Previous Reference 
W= 0p = .0313). This would suggest that the C4 reading situation 
may have encouraged the low recall group to act more like their 
successful counterparts in the C2 condition. With respect to experien- 
tial strategy use, in the C2 condition the two groups did not differ 
appreciably (U = 9.0 p > .05). However, in the C4 condition, the high 
recall participants tended to utilize this strategy significantly more 


often (U = 3.5 p > .01 < .05). This suggests that these participants 
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Table 25 


High Recall Participants 


Summary of Expanded Categories: 
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Table 26 


Low Recall Participants 


Summary of Expanded Categories: 
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may have been able to recognize the need for a greater use of prior 
knowledge and experience in the cloze condition. For the high recall 
group this may also indicate more flexible strategy use. While the 
low recall participants would typically increase the use of current 
and previous reference, the high recall group increased the use of 


these strategies but also, relative to their low recall counterparts, 


increased the use of the experiential strategy (see Tables 25526r7and*) 7)". 


Referring to Table 28, the two most reliable predictors of recall 
performance in both the C2 and C4 conditions are conceptual binding and 
experiential utilization. Although the use of current, previous and 
following reference all showed definite trends in the C2 condition, 
this appeared to be less the case in the C4 condition. However, it is 
interesting to note that inthe analysis of specific strategies (see 
Table 24) this trend for the C4 condition also appeared. 

In summary, the collapsing of the data appears to have retained 
the relevance of the findings that were revealed in the initial 
analysis, particularly with reference to group comparisons. Certainly 
it can be said that some of the precision may be lost in the interpre- 
tation but it is felt that the expanded framework provides a more 
workable paradigm. Therefore, further analysis was based on these 
expanded categories. 

The following section will provide a rationale and procedure EOL 


analysing patterns of remedial action. 
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Table 27 


Mann Whitney (U) Results: High Recall and Low Recall 


Group Differences in Use of Remedial Action 


(Expanded Categories) 


C2 
Conceptual Binding U = .5** 
Experiential Utilization U= 9.0 
Current Reference U = 6.0 
Previous Reference U = 4.0* 
Following Reference U = 15.0 
Tentative U = 8.0 


(Cloze Strategies) -- 
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Table 283 


Spearman Rank Correlation Coefficients 
Performance with Expanded Categories: 
(N = 21) 


G2 


Recall Performance 
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(rs) of Recall 
Total Group 


C4 


Recall Performance 


Conceptual Binding -418* 

Experiential Utilization ao 

Current Reference 3606" * 

Previous Reference Si USK 

Following Reference ~407* 

Tentative ~ 147 
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Emergent Patterns of Remedial Action: 
Framework for Analysis 


Implicit in a holistic transactional view of reading comprehen- 
sion and text interpretation is the notion of encounter. Essentially 
the interpretation of a text is evoked through the encounter between 
the reader and the text. This encounter is regulated by the reader 
and involves the utilization of cognitive activity of which part is 
strategic intervention. This strategic intervention can be generally 
of two forms, text dependent and reader dependent orientations. A 
text dependent orientation involves a literal adherence to the text. 
Included in this orientation is the application of remedial actions 
such as referring to the current, previous and following reference, 
and in the C4 condition, the additional use of grammatical knowledge 
and analysis of alternatives. 

A reader dependent orientation tends to invite more of an 
elaborative stance, in which the reader responds to the text through 
the use of personal experiences, knowledge of logical relationships 
and criticisms. Conceptual and experiential remediation strategies 
are considered part of this orientation. 

However, if one assumes a transactional position, neither of 
these orientations in themselves may be sufficient to account for 
the successful resolution of the comprehension difficulty. Essen- 
tially, a third orientation reflecting a situation in which hoth the 
reader and text contribute to the successful encounter LS) requized: 


In this orientation the reader would utilize a network of text dependent 


and reader dependent strategies in an attempt to resolve eee 


comprehension difficulty. The strategy of tenativeness would be 
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applicable to all three orientations. 

Utilizing this orientation, the following categories were estab- 
lished to assess both the qualitative network of remedial action and 
the relationship between remedial activity and the successful resolution 
of the comprehension obstacle: 

Text Dependent 

Text Dependent Interactional 

Reader Dependent 

Reader Dependent Interactional 

Multi-interactional (Text Dependent, Reader Dependent) . 
Table 29 and Figure 4 present a summary of these patterns of remedial 


action. A brief description of each of these follows. 


Text Dependent 

The use of a single text dependent strategy was by far the most 
predominantly utilized by the least successful participants. In these 
cases the participants relied on only one text dependent strategy in 
an attempt to resolve the comprehension difficulty. For example, some 
of these consisted of single lookbacks: 


An sPACA 

If I look up here I might find something for a word that 
Lees in* there. 

20, P2C4 


I have to go back. 
or the rereading of the previous context: 
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Table 29 


Summary of Emergent Patterns of Remedial Action 


eee 


Text Dependent: 


Use of one of the following categories of 
remedial action 


Current Reference 

Previous Reference 

Following Reference 
(Incidental Cloze Strategies) 
Tentative 


Text Dependent Interactional: Use of two or more of the following 


Reader Dependent: 


categories of remedial action 


Current Reference 

Previous Reference 

Following Reference 
(Incidental Cloze Strategies) 
Tentative 


Use of one of the following categories of 
remedial action 


Conceptual Binding 
Experiential Utilization 


Reader Dependent Interactional: Use of two or more of the following 


Multi-Interactional: 


categories of remedial action 


Conceptual Binding 
Experiential Utilization 
Tentative 


Use of two or more categories of remedial action, 
of which at least one is Text Dependent 


Current Reference 

Previous Reference 

Following Reference 
(Incidental Cloze Strategies) 


and of which at least one is Reader Dependent 
Conceptual Binding 
Experiential Utilization 


(Tentativeness could also contribute to the Multi- 
Interactional pattern if at least two strategies 
are included in the pattern, one Text Dependent, 


and one Reader Dependent.) 
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Text Dependent Interactional 

Text dependent interactional procedures consist of the applica- 
tion of two or more text dependent strategies. The following is an 
example of a text dependent interactional pattern: 


Se 6 ey 


There's no error variance at all systematic Variance, systematic 
variance . . . gonna have to look back here, to the second 

page, perhaps the most general was to classify variance is 
svstematic due to some ... 


In this case the participant reread the current idea unit, then 
referred to the previous context and reread the previous context. 


In another situation the participant is both tentative and 
refers to the following part of the text: 


4, P1c4 


The primary ideational functions of language can be recognized, 
these are the directive, interpretive, okay, this word here, 
I guess I'm gonna have to look forward to because, I gotta see, 


BiS-ein tddeviss ions: 
This was a very common pattern particularly in the C4 condition. 
Tentativeness was only included in this pattern if the partici- 


Pant chose to make a tenative interpretation, or leave the difficulty 


for the time being and returned at a later point. 


Another example consists of the participant rereading the text 
and then retelling the significant aspects: 


4, P3C2 


Everytning in the world’. . . dictionary . - ~ This great big 


book with everything in it that has always happened okay all 
one needs to do is look . . . occurrences. So there s no way 
that a chance occurrence can change that everything is accounted 
So error variance is anything that 
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we have no control over it and 


Occurs that happens bv chance, 
we cannot do anything to change it. 
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Whereas the text dependent patterns consisted of referring to 
the previous, following and current text, grammatical application and 
rapid analysis of alternatives, the reader dependent patterns primarily 
consisted of experiential utilization and conceptual binding. Tentative- 


ness was also evident and was included as a remedial strategy. 


Reader Dependent 
The single reader dependent strategy emerged more as an isolated 
strategy. The following is an example of conceptual’ binding: 


ie P3C4 


If these children are taught inexpertly the other ones must 
be taught expertly. 


The incidence of single reader dependent strategies rarely emerged. 
This may suggest that if readers use experiential and conceptual 
strategies, these strategies are used in conjunction with other 


strategies, and most likely will consist of text dependent strategies 


and tentativeness. 


Reader Dependent Interactional 
Reader dependent interactional patterns, although far less 


frequent, did occur at times. In this pattern the two or more of the 


reader dependent strategies, experiential, conceptual and tentative- 


ness, are integrated. This is evident in the following example in 


which the reader formed a tentative interpretation and conceptually 


related the interpretation to the text: 
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20, _P2C4 


ewse-bsi4-uSUCKing action... ...« more differentiated scheme-ct 
moving his fingers, or from seeing, moving seeing, or from 
moving his fingers or from seeing and observing an object 
separately to grasping. Alright to move from the reflex 
sucking action to the more differentiated scheme of moving 
his fingers, or from seeing an object separately, from seeing 
and taking or grasping because taking, I'll use the word taking 
because differentiated scheme of moving his fingers is one, or 
from seeing and taking an object separately that's two. Okay, 
so he has to see and take in an object separately that's two 
different things, he sees and he takes. Okay, there's one 

he was just moving his fingers, and then after that he sees 
and he grasps or takes an object. Okay to grasping an object 
he can see. Okay let's see if it does make sense. Seems to 
me it does make sense. 


or tentatively related an experience to the text: 


Sp eroce 


That's telling me how manv people are retarded or average, 
I guess. 


Multi--Interactional (Text Dependent, 
Reader Dependent) 


In the use of multi interactional remedial action, numerous 
combinations of text and reader dependent strategies are possible. 
The patterns tend to range from the integration of multiples of reader 
and text dependent strategies to the more simple combination of one 
reader and one text dependent strategy. The following provides an 
tis tration«ot.a-multi interactional pattern: 


20, P4C2 


Oh I think I'm I'm getting to understand that sentence here okay 
I read it many times and then I tied it inl tied ft in? wrth 

the second sentence where it says you can combine the rules to 

a great variety of other rules and how does can you do this. 

Well he can do this by responding to responding his applying 

the rule okay to various forms of stimulation cron ieee fase 
ment okay I mean the environment provides him with various forms 
of stimulation or stimuli and he can apply those rules to what 

he recognize from the stimulation. Okay the environment provides 
him a sentence book passage the sentence something like that and 
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he can recognize maybe the the rule because you know the environ- 
ment has provided him with with that sort of the environment 
being the book in this case and he can apply it's a deduction 
that's a reverse deducation okay it's a reverse process if he 
is asked to write a passage of a book or a text or paper an 
essay or something like that you take that rule and he applies 
it again the ideas that you have are provided bv the environ- 
ment if he is asked to write about the birds and the bees for 
example the birds and bees will provide the environment but 

he will by a set of rules apply them to the birds and bees 
environment to to write something that's decent okay make 

that clear? Anyway I'll read more and make sure that what I 
just said was correct, yeah. Okay. 


In this situation the participant reread the current idea unit, 
retold aspects of the text, conceptually related the text, provides 
a personal experiences, forms a tentative interpretation and then 
refers to the following text in an attempt to confirm. 

In the following example, in an attempt to resolve the compre- 
hension difficulty, the reader first read over the idea unit, made a 
tentative interpretation, then conceptually related the interpretation 
to the previous context, and also refers to the previous context to 


Support and confirm the interpretation. 


Tee 4c4 

The adult does what middle means, probably does not. 
If the adult does not know what middle means he may learn by 
acquiring a linking another concept he already knows 


such as in between. He may learn it by acquiring a oon 
I'm going to put chain there. Up above they say similar chains 
can be formed with other objects so the word middle can also be 
linked with the word in between and if the adult already knows 
the word in between he can link the word in between with the 
word middle so that would more likely be a chain linking. That - 
seems to be the idea I'm getting out of the first paragraph. 


I think this makes sense. 


This emerging framework was utilized for two purposes. First to 


compare the patterns of remedial actions of the most and least success- 


ful participants and second to examine the extent to which these 


eee 
actions contributed to the successful or unsuccessful resolution of 
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comprehension difficulties. 
Patterns of Remedial Action: 
Results and Discussion 

Although the two groups, high and low recall Watt ald Mot 
differ appreciably in the individual incidence of strategy use and 
the number of attempts to resolve comprehension failure, the groups 
did differ considerably in their use of patterns of remedial action 
(see Tables 30, 31 and 32). The high recall particinants tended to 
utilize significantly more multi--interactional patterns than the low 
Pecali=participants in hoth the.C2 and C4 conditions. However, 
in the use of text dependent strategies this trend for the two groups 
was reversed. In this case, compared to the high recall pnartici- 
pants, the low recall varticipants utilized significantlv more 
text dependent patterns in both the C2 and C4 conditions. Differences 
between the groups in the use of text dependent interactional patterns 
was not significant. This was similarly evident with respect to 
utilization of reader dependent interactional and reader dependent 
patterns of action. However, the total incidence of pattern usage in 
the latter two situations was too small to warrant statistical 
analysis. 

ftlis important ‘toxwnote here that this section only deals with 
group differences in patterns of remedial action. A further eruciat 
question is what was the success rate associated with the various 
Patterns. Before this auestion could be dealt with it was first 


necessary to clarify the concept of successful and unsuccessful 


remedial action. 
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Table 30 
Success and Failure for Patterns of Strateqv Use for High Recall Particinants 
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Table 31 


Success and Failure of Patterns of Strategy Use for Low Recall Participants 
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The Concept of Successful and Unsuccessful 
Patterns of Remedial Action 


Monitoring success and failure was determined by cloze response, 
cognitive match statements, appropriate interpretation and confirma- 
tion statements. Since the primary purpose of the cloze tasks was to 
understand and remember the information, as opposed to exact recon- 
struction, appropriate synonyms were accepted. Consequently, if an 
individual monitored a response and inserted a term which approximated 
the original term and made sense, the monitoring was viewed as success- 
ful. If the term was inappropriate or no term was inserted, the 
monitoring was viewed as unsuccessful. 

Cognitive match statements, indicating agreement or a match with 
the text, acted as a signal to indicate that the comprehension failure 
had been resolved. For example: 


57 3C4 
Okay, now that seems pretty straight forward. 


If the statement indicated an element of tentativeness a neutral probe 
was used to confirm the adequacy of the interpretation. 

In the case of confirmatory statements, two types of responses 
indicated that a difficulty had been resolved. These consisted of 
confirming a nonimmediate interpretation, in which an interpretation 
was made and the reader after having moved on decides that the 
interpretation was appropriate, and confirming an immediate prior 
interpretation in which an interpretation was made and the reader 


within the next idea unit decides the interpretation was appropriate. 


Confirming a nonimmediate DLLOL interpretation is illustrated 


by the following examples: 
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I'm just trying to connect them again I'm tacking all these little 
tidbits right then I'm gonna put them together ."'3 j. ‘capable ae 
because he has these concrete Operations now, because he has 

these cognitive achievements up to this point let's: say o£ 
classification and the reversability of the thought that actions 
can be retraced and changed in the original situation restored, 
that doesn't actually have to do with thought though, oh yes it 
says idea in thought steps can be traced all LIghe .sOsinetnat 

Way ne could reason..7it see the principle of it. 


20, P4C2 


Well to my, not my answer but the verification that what I said 
here was correct. 


and a situation in which an immediate prior interpretation was con- 
firmed is illustrated below: 


20, P4C2 


Ah, there my answer I think, yeah, I was right, okay mv answer 
to my to my hypothesis where I said I think he's bringing the 
bad or negative side of learning in order to compare it to the 
positive aspect of learning, and it said in the in the last 
sentence he says to counteract this loss of or loss of dis- 
crimination learning which is forgetting the loss of discrimina- 
Enon learning is forgetting to counteract that he says or to 
stop it or to inhibit that he explained that exactly what I was 
Hooking, Lor earlier in that)! part. in that sentence the word 
connection especially if the discrimination aspects of the chain 
have not been internalized. Okav, well I didn't know what he 
Meant by internalized but now I understand that I understand 

the process of where he's trving to explain that okay. 


Unsuccessful attempts or failures were indicated by a reiteration 
if the initial source of difficulty, a general meta statement stating 
such, a misinternvretation and in the cloze conditions an inappropriate 
insertion. Incorrect tentative interpretations and suspended judge- 
ments were also categorized as unsuccessful attempts. Even though 
in many instances, the participant would state the interpretation, at 


times the success or failure of a response was not clear and in this 


case the item was labeled as uncertain. This was most applicable for 
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Type IV (relational) difficulties and Type V( mnemonic) difficulties 
and least applicable for cloze responses. 

The following section will provide an overview of the results 
pertaining to successful and unsuccessful remedial action. 
Successful and Unsuccessful Patterns 
of Remedial Action: Results and 
Discussion 

Referring to Tables 30, 31 and 32, the two-groups, high recall 
and low recall participants, did not differ significantly with respect 
to not taking any remedial action when they should have (no action). 
In this case the participant recognized the difficulty but chose not 
to initiate any remedial action. The difficulty was either just 
omitted or the resolving of the difficultv was not considered important 
to the participant's understanding of the text. The no action column 
in Tables 30 and 31 is comprised of the nonapplicable and omission 
responses from Table 20. 

The high recall participants tended to utilize significantly 
more Multi-Interactional patterns than the low recall participants 
in both the C2 and C4 conditions (see Tables 30, 31 and 32). Associated 
with the use of the multi-interactional patterns was a significantly 
higher success rate. Essentially this pattern enabled the high recall 
group to successfully resolve significantly more comprehension diffi- 
culties. 

Although the groups did not differ significantly in their total 
use of Text Dependent Interactional patterns, the high recall group 
experienced greater success utilizing this pattern. This was most 


evident in the C4 condition (see Tables 32, 33 and 34). 
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Table 33 


Patterns of Strategy Use for Percentage of 


Total Determined Success 


TeuotzoeA94AUL 
qQuepusded 4x9 


qQUuepusdeg AZepesy 


TeuotzOeIANAUI 
qZUSpUuSdeg Aapesy 


TeuoT Oe ASAUI-TIATNW 


Low Recall Participants 


ssoo0ons ebeque coreg 
TROL 


qQuepusded 4xeL 


TeuotzoeA94UL 
qZuepusedseq 3x9ZL 


High Recall Participants 


qUuepusded r79pesy SMe! mica) ©.) ON o-S 
TeuoTtzoer9AUL ia ek 

juopusdeq rZepesy CO om cw ON (oes) 
a Ove oA ow So Oo 
TeuoTtzOeT9RUI-TATOW ae ae pa o © oo 
N N N vw N oS N Ss 
oO oO oO oO o.O ome) oO ©) 
Orn NS Qe Ni Col) A38) (28) i) 
oA; A dA A N A A: N & A 0, 0 

yy 4 4 4 4 

© © © © © 

Ay Ay Ay Ay Ay 


awriasis 


ae 
4 
+ 


= — + : 
. 

7 aie e@ © 
Pec: i et *) 3 
ca oa = By 

-/- 
a 


~ a oan —s 
_ SESISUC< SRS o) t= pee eta f 


‘ Se 


a oe 7 ae 
farrakss ata4al- bet 


trebredqad tebass 


tnebyosal test 
fenetsoateial , 
) trabnbded “Re? | — = bP a 

; “2 pees et — a << 
a af 7 - fe rd * 3 


troboedas sens 
foot Josxairt 


! 
2 
= 


hel 
> 4 
rt Fs 


YT on 


_ arshasrse I 


~! 
ory. 


Par 


Par 


Par 


Par 


Par 


Percentage Distribution of Successful Patterns 


Table 34 


of Remedial Action 


High Recall Participants 


Multi Interactional 


Reader Dependent 
Interactional 


Reader Dependent 


Text Dependent 
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Low Recall Participants 
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Compared to the high recall participants, the low recall partici- 
pants tended to utilize significantly more Text Dependent patterns. 
However, this did not appear to facilitate their success rate. The 
data reveal that success using this pattern did not differ Significantly 
for these two groups. It would appear that the almost exclusive use 
of Text Dependent patterns of remedial action to resolve comprehension 
G@afficulties, tends to, contribute to limited success in, resolving 
comprehension difficulties and recall performance. 

While success appeared to be primarily influenced by the use of 
the Multi-Interactional pattern for the ‘high group, success for the low 
group tended to be determined by the use of Text Dependent Inter- 
actional and Text Dependent patterns (see Tables 33 and 34). For 
example, referring to Table 33, participant 16 in P4C4 was able to 
Successfully resolve 71% of the difficulties. Of this 71%, 47% of 
the remedial action initiated was Multi-Interactional, 20% was Text 
Dependent Interactional and 4% was Text Dependent. Referring to 
Table 34, 65% of the monitoring success for this same participant 
was accounted for through the use of Multi-Interactional patterns, 

29% of the success was accounted for by Text Dependent Interactional 
patterns and 6% of the success was accounted for by the Text Dependent 
patterns. 


On the other hand, participant 10 in the P1C4 reading situation 


was able to successfully resolve 32% of the difficulties.) Ozethis 


32%, 6% of the remedial action initiated was Multi-Interactional, 


16% was Text Dependent Interactional and 10% was Text Dependent. 


Referring again to Table 34, 19% of the monitoring success for 
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this participant was accounted for through the use of Multi-Interactional 
patterns, 49% was accounted for by Text Dependent Interactional 

patterns, and 32% was accounted for through the use of Text Dependent 
Pacecenrnnis. 

Although the primary focus of this investigation was. on the 
central aspects of the comprehension monitoring process, the researcher 
also remained open and sensitive to data which may yield insights into 
the correlates of this process. These correlates, identified as 
interpretation of the criterial task, macroprocedures, task orientation 
and motivation are an integral part of monitoring but not a central 
component of this process. The purpose of the following section is to 
present and discuss the findings related to these correlates of the 


monitoring process. 
Correlates of the Monitoring Process 


Interpretation of the Criterial Task 

Although all participants were given the same criterial task 
instructions, the data revealed a wide range of interpretations 
related to understanding and remembering. In general understanding 


seemed to imply some form of explanation or elaboration whereas 
remembering seemed to imply recall. 
Some excerpts concerning the notion of understanding are given 


below: 


1G P2C2 


You can see it. 


14, P4c2 


Can understand because I can explain it. 
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Zar P3C4 


I can understand it because I can nut it in my Own words 
and explain it. 


20), *P3C4 


By understanding little bits by little bits and making a 
progressive step to finallv come to the top explanation it 
takes a long time, but there are series of small steps. 


When you understand something you can explain it that way and 
you can compare it with something you already know then you 
understand. 


Tr 223C2 


I can relate it to personal exnerience. 


iy E1LC4 


Perot eaunderstood it. 


S57 4C2 


It doesn't make much sense. When I was reading it I was 
Stumbling over a lot of it and after I read a passage I would 
try to think about it and I would generalize it but at the same 


time it was pretty vague. 


I didn't really understand them, I found that I was kinda 
guessing a lot of the time. In the other ones I could find some 
verification for my guesses, but in this one, they were there 
but you had to really look for them. 


SG, P2C4 


If I don't understand it, if I can't expand on my notes then 
I know that I have to go back and read the paper again. 


6, P4c4 


I understand problem solving because I use 1cC all ene time, 
it relates to everything, you take your rules and you try to 
use them and if they don't work, you learn new ones to 
accommodate and all that kinda stuff. So problem solving is 


easy. 
Examples of participant interpretations of remembering are as 
follows: 


Toy © iLC4 


I can recall something about it. 
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2 ye3Cc4 

Can remember because could remember without looking at the 
page. 

i 3C2 

If I really can't remember a lot of what went earlier, well I 
know its gonna take a lot of repetitions. 

6, P2C2 


I didn't take in very much of it. 


8, PAC2 

I don't remember anything, because it's hard to recall through- 
out the passage. 

The interrelatedness of these concepts was additionally reflected 


in certain comments made by the participants. For example: 


Sip eee 


tecan recall something about it, but can’t say anything about 2t- 


eee SCZ 


I think if you don't understand something, I think a lot of people 
say okay I'll forget about it, it's not even worth thinking about, 
if you do understand I think you'll remember it a lot more. 


6, P4C4 


I'd remember that because I disagree. I disagree with it or 
Pesnot settled kind of. 


ws PCa 


Function of language is not clear one, maybe if I read something 
about it, it might be easier. Feel don't know that much, and 

Still don't. Didn't get anything out of it. Don't have a clue. 
Can't remember a sentence, a word or anything. Just took ie 31 Io) 
piece by piece. Not as a whole. Right now I couldn titebhinyou 


anything about it. 


Overall, the previous examples lend support to the view that for 


most participants criterial task performance is perceived quite 


generally and intuitively. 
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second reading situation (13.66), third reading situation (16.87) and 
fourth reading situation (18.33) a trend towards a learning or order 
effect as participants progressed through the sessions appeared evident. 
However, the F ratio of .7463, derived from the one-way analysis of 
variance, Treatments x Recall, was not significant (p > .05). This 
trend was far more apparent for the high recall participants (see 

Table 35). Possibly task requirements for the group became clearer 
over treatments, and this was accompanied by more appropriate remedial 


action, and recall success. 


Macroprocedures 
Participants utilized a variety of procedures in an attempt to 
resolve their lack of understanding or recall of the essential 


information. These procedures were usually implemented in response 


to the experience of not knowing or remembering (Type IV or V difficul- 
ties). Remembering was for most participants a more clear criterial 
task purpose. These actions were in most cases implemented following 
the initial cloze and non::cloze verbalization. Macroprocedure usage 
led to a distinct dichotomization of the task. Individuals would com- 
Plete the verbalization and the cloze component of the task, and then 
implement these more general remedial actions. These actions consisted 
of general text review, rereading key terms, rehearsal, underlining and 
note taking (see Tables 36 and 37). Although one or more of these 


general procedures was in evidence for most of the participants, both 


the quality and number of procedures implemented varied considerably. 


The high recall group tended consistently to utilize more different 
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(Text Entailed + Text Specific) x Order of 


High Recall and Low Recall Participants 
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Significant in’all conditions (see Table 333). 

Furthermore, the quality of the procedures varied across the 
groups. For instance, rehearsal for the high recall group consisted 
of recall of major terms, self repetition, paraphrase, self explanation 
and self questioning, while for the low recall group, rehearsal if 
utilized consisted primarily of self repetition. Another case in 
Po2rnt is the quality of the notes. The notes of the high recall 
group tended to be more elaboarate and structured than those of their 
counterparts in the low recall group. In addition to these groups 
differing in quantity and quality of the procedures used, differences 
in how the procedures were utilized were also evident. For instance, 
the notes of the high recall group tended to be rehearsed, reviewed 
and at times underlined, while note review and rehearsal were only 
incidentally utilized by the low recall participants. As a research 
area in itself this warrants further investigation. The macroprocedures 
utilized by the two groups and within the two groups differed con- 
Siderably and were highly idiosyncratic. This large variability 
and idtosyncratic use may partially account for discrepant research 
findings in the utility of certain study strategies (Brown and Day, 
1983). The question of whether individuals utilize a strategy or not 
May no longer be the significant auestion, but rather the quality of 
the strategv, how the strategy is used and in combination with other 
strategies and for what purpose. These may be the more SsLgnLE icant 
questions that may have to be addressed in future research in this 
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Task Orientation 

The approach to the task was generally indicated by verbal and 
nonverbal responses. Although individuals varied considerably in 
their approach to the task, two common trends emerged: the need for 
a more holistic orientation to the task and the need to: utilize 
personal experience. 

The need for a more holistic orientation to the task was 
indicated by the recognition and response to relational difficulties 
(Type III and Iv difficulties) and orientation to the cloze task. 
For example, the following meta statements suggest the participants 
are aware of certain relation difficulties or Type III and IV errors: 


6, P4Cc4 


i wash tppuctang it together, Just putting individual blanks 
toether. 


4, P1c4 


GheckStorsee “if Git all fits “togethers! Read it) over quickly to 
see if I have everything established as I want. 


20, P4C2 


I understand it very well bit by bit now I wannta see if I 
understand it as a whole. 


This was also evidenced by the individual's pursuit of the 


925cC, Or main focus of the text. 


a ELC? 
Became so concentrated on the individual sentence I forget 
what the overall topic is about. 


13, P2C2 


The more I read it, the more I realize I'm not getting the 

gist of it. I can understand sentences two consecutive 
sentences, and how they relate but when I go Staite. ener one 

or go on to a previous subject there is no CcOnecinuLty .of -Lhougne. 
I can't see how it's building up to explain the overall. 
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These types of difficulties followed by strategic intervention 
involving tentativeness, rereading, restating, referring to information 
beyond the specific idea unit in question and conceptual and experien- 
tial action would indicate a holistic orientation to the task. On 
the other hand, a relatively high incidence of ideational difficulties 
(Type I and II difficulties) and the strong tendency to refer to the 
present idea unit as a fix-up strategy, could indicate a more success- 
ful orientation to the task. These different orientations were most 
apparent in the C4 condition, particularly in response to Tyne VI 
@ifficulties. 

Participants using a holistic stance would readily attempt to move 
outside the idea unit in question in an attempt to resolve the 
difficulty. However, the successively oriented participants tended 
to remain within the idea unit. 

In response to the task, again particularly in the C4 orienting 
condition, these participants tended initially to process the text 
Sentence by sentence, or roughly the idea units specified. Some 
Participants, particularly the most successful participants, seemed 
to realize that dealing with the task and text in this manner would 
contribute to comprehension difficulty. For example: 


12, P3c4 


Can't just read to fill in but try to make sense. 
If this was the case, these participants tended to become more 
tentative and deal with the passage as a whole as opposed to viewing 
the text as a set of individual blanks that required fit Ping tins 

Of critical concern here is not whether the most successful 


participants utilized a holistic stance while the least successful 
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individuals utilized a successive orientation, but rather that the 

groups tended to vary in the degree of holistic successive orientation. 
The need to utilize personal experience was the second common 

trend that emerged. Statements reflecting personal experience and 

Phe Utilization of prior knowledge were primarily initiated by the 

most successful participants. For example: 


1944 P4C4 


Well, we talked about how ah, how if you, once you learned, 

you know, but it was sort of internalized rather than 
remembering the actual rules and there was another thing back 
there that made me think of something I learned in class, about 
how ah, oh once you learned so many other things on top of 
another thing then you tend to remember the last things rather 
than, and they clutter the first thing. 


ZO, P2C4 


I think the key here is the word differentiated scheme. Okay, 
first of all he can only move his fingers okay and then and then 
he makes the see initially just grabbing maybe the pencil or 
something that he's grasping he's not aware of it's a pencil 
or a soother or something like that. Okay he's grabbing some- 
thing it's a pure reflexive action. He feels something if by 
feeling a reflexive feeling then later on he'll be able to 
differentiate and to see like he sees this object. He sees a 
pencil he doesn't know it's a pencil: yet but he knows there 

is an object there. It could be a cup here or two it could 

be two different things I know they are there can't see and 

he can without thinking about it he can grab this ons or he 
can grab this one but he's not thinking of what he's really 
reaching and then when we talk about further scheme, differ- 
entiate scheme grasping an object that he can see that he can 
see means he sees the pencil and he will grasp the pencil see 
so we have like a we have a progression of grasping... jit 
doesn't mean that he's grasping what he sees you see what I mean 
might see the cup and go like this and reflectively he ee 
the pencil but then later on he can grasp something that he is 
seeing he sees the cup and he reaches the cup. 


These responses served to embellish the text, and tended also 


to be reflected in remedial actions and elaboration statements in 


; b 
the subsequent recalls. These attempts to embelish the text may be 


: . ; dge. 
related to text familiarity and application of prior knowledge 
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Many participants expressed some familiarity with the CEXtS, 
however this familiarity was only represented in a verv general manner. 
Responses tended to range from 


BE SCL 


Oh something I've handled before or read something about Piaget 
and his@stages, so hopefully it won't be all new to me... 
yeah, something I've seen before like I've seen these stages 
before, yeah, general descriptions on how children at different 
ages interact with people and I read that ... before, studied 
that . . . before so hopefully this passage will be more or less 
familiar to me and I can, won't take me too long. 


to 


£0 PPLCc4 


It looks like an extract from a book. 


What is of importance here is that all participants expressed 


some familiarity with the texts but only some participants (particularly 


the more successful group) chose to utilize this knowledge to embelish 


the text. 


Motivation 


Although all participants were volunteers and willingly attended 
all sessions, variability in perceived task difficulty and text 
interest was evident. The C4 condition for most participants appeared 


to be the most difficult. This is aptly demonstrated by the following 


example: 


14, P2c4 


The most intelligent person can't fit the word in there! 
Some participants found the task particularly difficult because the 


cloze procedure, for them, seemed to detract from understanding and 


remembering. 
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14, P2C4 


Don't what what it means. I'm just Ping in therplanks. 


16, P4c4 


Stuff in what I can, like a puzzle, like playing headline 
hunters. 


21, P4c4 


How can I understand this if I don't know what goes in there. 


6, P4c4 


There wasn't enough there to put it into what I already 
know to join it up with, there's just little bits that jump 
out and it doesn't seem right. 


So, P4C4 


It's frustrating 'cause you're, you're wasting time on a word 
right, and it may not even have any importance to the text 
plus it takes away from your attention, but my primary task 
is to remember it, is to understand and remember it. 


At times the frustration with the task was stated in a more 


humorous manner: 


LO; P1LC4 


Blank child renames the material and by blank action indicates 
that he is regarding blank material as a symbol for the blank 


anc So tam i A 


or participants began to alter the task to fit their own preferred 


view of the criterial task: 


1 ee LCS 


Omit those because it makes sense without them. 


WipeP2C4 
Can get the gist without fri Limngiat "ald: vn. 


While the C4 condition was perceived as consistently aiorrculs, 


the responses: ‘to ‘the C2 condition reflected greater variability. Some 


Participants found the verbalization helpful: 
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87 <2P2C4 


Discussing it while I was doing it helped me remember. 


while other participants found the verbalization procedure a source 


of interference: 


ty, EP 3C4 


Became so concentrated on the individual sentence I forgot 
what the overall topic is about. 


Similar variability was reflected in critical response to the 


text, both in terms of content and organization. 


In terms of content, some critical responses reflected the 


reader's understanding of the idea but in terms of his/her own 


experiences didn't agree. For example: 


ojg 


20, P4C2 


I'm not quite necessarily agreeing with with the guy who wrote 
that and okay, the you know, by just saying you're weakening 
the first chain so why am I weakening the first chain because 
I'm learning something else I'm learning, I'm weakening what 
I've learned before. I said to myself why would learning 
something else if I would weaken what I've learned doesn't seem 
to make sense because I acquire I do acquire an awful lot of 
information daily and it doesn't seem to be destroying what I 
know like I know how to drive my car and that's basically a 
reflexive thing but it's something that I have learned. 


critical response related to a misinterpretation: 


Se 1 P204 


I don't understand it, I, what's confusing is that if it's 
scientific and it's formal logic and concrete content should 
be important shouldn't be discarded in an ode way. Beg 
almost as if he's really going out on a limb. tf Lt formal: 
logic and scientific, it has to be proven and if there's 
something concrete, then you shouldn't argue against it. 


Spee cc2 


Yeah, well I think, well when if I when I was eight and ten 
I could express myself I think to a certain degree nb some- 
body asked me why I did this I could give reasoning to it 


and logical . . . you know. 
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With this misinterpretation involving a critical response, no 
remedial action was initiated. 

Other critical responses related to how the text was written. 
These responses tended to reflect certain demands or expectations 
readers had about what constitutes a well formed text. This related 
to the defining of terms: 


8, P4C2 


I guess it's because thev don't really define the different 
processes. To me thev're not really defining what the problem 
solving is like. They pull the concepts from the other aspects 
and those haven't been defined either and it's just kinda hard 
if you don't know what one concept is to put it in and make it 
sense. 


the notion of clarity: 


On P22 


Representations what would it be that representations of 
concrete events, like there must be another way to say that. 
Isn't that terrible, and that's why it makes me feel silly. 

I mean obviously they've written this book for the average, 

I mean it's not that difficult with this book well whatever 
this passage. Would everybody else have to do that what I'm 
doing now? Or would they could they just pick it up, I wonder. 


20 poP4C2 


Now I'm saying to myself why does he make it so hard for me to 
understand it you know why he sees something very deep and at 
his own level and he puts it at his own level instead of 
bringing it up to a level higher for me to understand it. 

Here I am, there he is or rather there he is there I am what- 
ever, there's a gap in the way he sees things the way I see 
things, he's the professional, T'm the layman. Okay if he was 
talking to another professional then the communication would 
be horizontal, okay if the text is designed for not the Pro~ 
fessional the layman, layman then I figure that he should bring 
his description down to maybe a lower level and me I could, we 
could meet halfway right now I say to myself this is a bit 
deep maybe I need more information, may'be I'll read more and 


I'll you know need more information. 
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clarification through the use of examples: 


Meer se? 


Most of the examples even the population intelligence example 
wasn't written that well. I just don't think it's written well, 
because I know if you have a good writer, that's why a writer, 
some writers are so good like Hemmingway or whatever, thev give 
you examples and you though you've never been there, or seen 

the place or anything to do with it, you just (he can reconstruct 
that for you) sure, he can make you understand it and he can 
make you feel like you're there and you know so I think the 

big thing is the writer and how they come across. It's just 

like a teacher, some teachers ahm get up in front of a classroom, 
some professors and they're really good, they can make vou 
understand it just like that and some can get up there and no 
matter what they do you just can't understand it, you know. 


On P2C2 


The application of logical rules and reasoning . . . I want an 
example of an abstract problem here. 


Clarification through the use of vocabulary: 


We ae Lea 
I thought they used a lot of high-tech words or whatever you 


Wan COrCaliait to. try to.contuse you. They really tried) to 
cover things up with big words. 


It coulda been written much easier with a lot less words 
and coulda gotten the exact same ideas across. 


Sometimes they're needed, sometimes you need words like that 
but right there definitely not. 


I was trying to wonder why would somebody do that, you know, 
I mean, I'm trying to figure out what would the author be like, 


ahm what type of a person he was like, you know see. 
quantity of information: 


ES aay) 
There's a lot of information there, like you have to do think 
well, yeah this happens because they're giving it to you you 


know just maybe a page of information and they move too fast 


over the material. 
Although many participants felt predisposed to critique the 


Passages and the tasks, this in no way tended to detract from their 
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positive orientation to both the texts and tasks. This was primarily 
evidenced by comments related to interest and personal development. 


O77 6P2C4 


His ideas and his views, I don't know, I'd have a great 
interest in reading the article like if I came across pie es Be 
Drobably .read it, if had a .chance. 


The ideas that he brings across are apparently, they're some- 
thing that you can relate to. You can think about it, an 
infant, and the way it acts and then you can think about, you 
know, your brother or your sister and what stage that you're in. 


Meee 2c 


I was really interesting today because it's just what we've 
been doing. I read it last night and I did it in class today. 
So it all ties together now. 


HF PSC2 


I like it because it's developing myself. 


a LCA 


Well, this seems interesting, right off the bat. These functions 
of language, I find very interesting because it's a never ending 
process you learn more and more and more vocabulary and every- 


thing. 
In summary, these complex correlates of the monitoring process 


do appear to play a significant role. However, this investigation 


area as suggested by Wagoner (1983) is only now beginning to develop, 


and many avenues remain to be explored. 
Summary 


Monitoring is a process comprised of four interrelated aspects: 


(1) recognizing a difficulty has occurred, (2) deciding whether or not 


to initiate some form of remedial action, (3) given a positive decision 


for step two, then the initiation of further action and (4) deciding 


Whether or not the action was successful and the difficulty was 
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resolved. In this study participants identified a large number of 
difficulties. These consisted of ideational difficulties (failure to 
understand a concept or idea unit), relational difficulties (failure 
to understand how one idea unit related to another, or how the text 
fits together), mnemonic difficulties (failure to remember concepts 
and idea units) and cloze difficulties. In response to these sources 
of difficulty participants utilized a varietv of patterns of remedial 
action. These consisted of Text Dependent, Text Dependent Inter- 
actional, Reader Dependent, Reader Dependent Interactional and Multi- 
Interactional patterns of remedial action. The Multi-Interactional 
pattern of remedial action was most highly associated with both the 
successful resolution of the comprehension difficulty and recall 
performance. 

In the following chapter these findings and others related to the 
monitoring process will be discussed in terms of the research questions 


which were previously established to guide this investigation. 
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Chapter VI 


CONCLUSIONS AND IMPLICATIONS 


Introduction 


The primary purpose of this study was to examine the strategies 
and patterns of strategies utilized by adult readers in an attempt to 
resolve comprehension difficulties. In addition, an attempt was made 
to examine the nature of the comprehension difficulties recognized by 
the readers and the extent to which remedial action contributed to 
both the successful resolution of the comprehension failure and 
criterial task performance. 
| Following a brief overview of the investigation, the major 
findings and conclusions pertaining to both this purpose and the 
research questions will be discussed. In addition, some implications 


for future research and instruction will be presented. 
Review of the Study 


Insthis, investigation 21 firstyear college students each 
participated in four conditions: Cl, Reading Recall; C2, Reading 
Recall Concurrent Verbalization; C3, Reading Cloze Recall; and 
C4, Reading Cloze Concurrent Verbalization Recall. An attempt was 
Made to conduct all interviews within a collaborative framework. 
The participants were selected randomly from an initial group of 


volunteers, and each individual participated in each of these four 
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conditions over a six to seven week period of time. The expository 
materials were selected and adapted from third and fourth year level 
college texts. Associated with each of the C2 and C4 sessions was a 
lengthy observation and practice session. 

The primary sources of data consisted of the recall protocols 
from the Cl, C2, C3 and C4 conditions, the verbalizations from the 
C2 and C4 conditions, the cloze responses from the C3 and C4 conditions, 
and the responses to the discussion auestions reflecting both the 
participants' understanding of the text and the interpretation of the 
general and criterial tasks. Demographic information, field notes, 
and participants' notes, summaries, and underlinings were comniled 
and used as anecdotal data. 

Data analysis consisted of two phases: first, the data were 
analyzed to delineate the specific categories which may emerge in 
terms of the nature of the comprehension difficulties, the nature of 
the remedial actions initiated, and the extent to which the difficulty 
was resolved, and second, the analysis consisted of examining the 
relationships which may exist between the emergent and relevant 
categories. In addition to the analysis of the data using all 21 
participants, the data were also examined comparatively. 

On the basts of text specific and text entailed recall responses 
(complete and incomplete t-units), the five highest and five lowest 
participants were selected and assigned to a high recall and a low 
recall group. These two groups differed significantly, not only in 
terms of text entailed and text specific responses in all four 


conditions, but also differed significantly in terms of text experiential 
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responses in the Cl, C2 and C3 conditions, meta statements in the 
C3 condition and cloze performance in both the C3 and C4 conditions, 
An incidental measure of final course grade performance, as measured 
by a series of multiple choice examinations, also revealed that the 
two groups differed significantly. In this case the lowest grade of 
the high recall group was higher than the highest grade of the low 
recall group. 

The focus of the analysis was in terms of the major research 
questions, and the conclusions pertaining to these questions will 


be presented in the following section. 


Major Findings and Conclusions 


1. What snontaneous strategies and patterns of strategies 
are utilized by adult readers to resolve perceived comprehension 
difficulties? 


The adult readers utilized a wide variety of strategies to 
resolve comprehension difficulties. In the study the following were 


identified: 
Reader Dependent 


Conceptual Binding 


Experiential Utilization 


Text Dependent 


Orally Reread the Current Idea Unit 
Orally Reread the Previous Context 
Orally Reread the Following Context 
Scan the Current Idea Unit 
Scan the Previous Context 


Scan the Following Context 
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Restating the Present Idea Unit 
Restating the Following Context 
Restating the Previous Context 
Incidental Cloze Strategies 
Grammatical Application 


Analysis of Alternatives 
Tentativeness 


Suspend Judgement 


Tentative Interpretation 
These strategies were used both separately and in conjunction with each 
other. If used separately, the strategies were identified as either 
Text Dependent or Reader Dependent. The following strategies, since 
they involved a substantial literal adherence to the text, were identi- 
fied as Text Dependent: analysis of alternatives; grammatical applica- 
tion; orally reread the current idea unit, previous context or following 
context; scan the current idea unit, or previous or following context; 
and restate the present idea unit, or previous or following context. 
The remaining strategies, conceptual binding and experiential utiliza- 
tion involve more of an elaborative stance. In the use of these 
strategies the readers tended to respond to the text through the use of 
personal experience and knowledge of logical relationships. The notion 
of tentativeness was associated with both text and reader dependence. 
In addition to the readers using these strategies in isolation, many 
of the strategies were combined and integrated. The integration of 
two or more Text Dependent strategies (including tentativeness) was 
Viewed as a Text Dependent Interactional pattern, whereas the integra- 
tion of two or more Reader Dependent strategies (including tentative- 


ness) was viewed as a Reader Dependent Interactional pattern. If the 
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reader integrated both Text Dependent and Reader Dependent strategies, 

the emergent patterns were viewed as Multi-Interactional. These 

emergent strategies and patterns of remedial action were utilized by 
all the participants to a greater or lesser degree in an attempt to 
resolve the comprehension failures. 

1.1 What is the relationship between the nature of strategic 
application and the successful resolution of the comprehension 
aa fiiculty? 

The high and low recall group did not differ appreciably in 

both the initiation and non-initiation of remedial action. This 

would suggest that the initiation or non-initiation of remedial action 

is not associated with recall performance. Where the two groups did 

differ significantly was with respect to the nature of remedial action 

initiated. The clearest difference arose with respect to the use of 

Multi-Interactional and Text Dependent patterns of action. Compared 

to the low recall group, the high recall participants utilized 

significantly more Multi-Interactional patterns. With respect to 

the incidence of Text Dependent strategy use the trend was reversed. 

This was a form of remedial action most often used by the low recall 

group. For the high recall participants the use of the Multi- 

Interactional pattern resulted in a significantly higher success rate, 

and for the low recall participants the use of the Text Dependent 

pattern resulted in an appreciably lower success rate. Conseduently, 
even if the low recall participants utilized the Text Dependent 


Pattern appreciably more often than the high recall participants, 


the use of this pattern did not appear to contribate to the successful 


resolution of the comprehension difficulty. It is apparent that the 
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initiation of remedial action may not necessarily..resultuin the 
successful resolution of the comprehension difficulty. i What.appears 
to be more directly related to the successful resolution of the 
comprehension difficulty is the nature of the action initiated. 
1.2 What is the relationship between strategic application and 

recall performance? 

Although a considerable number of strategies were identified, 
two strategies, conceptual binding and experiential, were consistently 
related to recall performance. Essentially participants who utilize 
prior knowledge and seek and attempt to logically and conceptually 
relate the ideas together, while attempting to resolve the compre- 
hension difficulties, will tend to do better on the criterial task. 
Orally rereading the current idea unit was also significantly related 
to recall performance, while restating the current idea unit, the 
previous context and scanning the previous context was related to 
recall performance in the C4 condition. However, scanning the 
following context was negatively related to recall performance in 
the C4 condition. Perhaps this strategy is associated with tentative- 
ness, in which the participant, after some initial attempt to resolve 
the difficulty, chose to abandon the difficulty. 

In many instances, particularly with respect to the high recall 
group, these strategies were not used in isolation, but were integrated 
and used in conjunction with other forms of action. In this study 
five forms of strategic patterns were identified: Text Dependent, 


Text Dependent Interactional, Reader Dependent, Reader Dependent Inter- 


actional, and Multi-Interactional patterns. Comparing the high and low 
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recall groups, the high recall group utilized significantly more 
Multi-Interactional patterns than the low recall participants, while 
the low recall participants tended to utilize significantly more Text 
Dependent strategies. 

It would appear that the use of Multi-Interactional patterns of 
remedial action contributes to a more indepth form of processing, 
and consequently higher recall performance. This would be the case 
if one can assume that Text Dependent strategies, because of the 
literal adherence to the text, contribute to less indepth processing 
while Multi-Interactional patterns of action, because of the reader's 
use of Text Dependent strategies in conjunction with the use of 
greater amounts of their own semantic networks, will contribute to 
more indepth processing. What is critical here is not just the 
isolated use of Text Dependent or Reader Dependent forms of remedial 
action, but rather the integration of these forms of action into more 
holistic patterns of remedial action. Essentially to remedy compre- 
hension difficulties the reader cannot just elaborate and draw from 
their own prior knowledge. This must be done in conjunction with the 
text. Consequently, it is not just the use of conceptual binding 
and elaboration that may contribute to the successful resolution of 
the comprehension failure and criterial task performance, but ance 


how the processing may relate to the text. Essentially, the processing 


must be constrained by the text and guided bv prior exnerience to 


contribute appreciably to both the successful resolution of the 


comprehension difficulty and criterial task performance. 


247 


etna yitseottinela nos tStaUgROD Deo tod 
alide ver nadie bta84 penbaes’ wo tht Piette 


sus? slow (finsoitaers soir se a 


~ 


’ ‘i 


~ 


este BBAOL rousoantepai bad ae! send ens 


, or idarsotg 


ao Bir eel 


p'ankaey Srit.7o Se veued: ss 30 


~ 


ee . bi, 


to oan Sr fiw) ae eaetiet ae Gi wien 
OT stver.sagy Lake tower : “ie OX a set bah 
e a | 

is SRL a JON ‘an aad ‘ patio he aaa | 


me if : Pas | 
Vc een Sane 10 716 


gem O202 9Of202 


a. = 
radi 5 
<g20mon: Dent 
; . 


to noryuloee: 

eais toc .2 
qabeeesesn sty yi tal 
vw 


é& soasiradke 


“— 


248 


2. What is the relationship between the recognition and nonrecog- 
nition of comprehension difficulty and recall performance? 


Even though the relationship between the recognition of compre- 
hension difficulties and recall performance in the C2 condition was 
Beatistically significant (rs = .4120 p = -032), this trend was not 
supported in both the C4 condition and in the group comparisons. 

The high and low recall groups did not differ appreciably in both the 
recognition and the recognition and initiation of action to resolve 
the comprehension difficulties. Considering the lack of a significant 
relationship between the recognition of comprehension failure and 
recall performance. in the C4 condition, the lack of significant 
differences between the high and low recall groups in the recognition 
of comprehension difficulties and the rather low correlation between 
the recognition of comprehension difficulties and recall performance 
in the C2 condition, it was concluded that no clear relationship 
exists between the recognition of comprehension difficulties and 
criterial task performance. 

This trend was also evident with respect to the nonrecognition 
of comprehension difficulties. The relationship between the number of 
misinterpretations in both the C2 and C4 conditions was not significant. 
Furthermore, no significant differences between the high and low 
recall groups in misinterpretations were evident. 

These findings may further suggest that adult readers, ie 
permitted, will spontaneously recognize comprehension difficulties when 


they occur. This is the case even though these adult readers may 


differ appreciably in their criterial task performance. Possibly for 


this population the recognition of difficulties alone and the text 
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recall may not be related. 
3. What are the types of comprehension difficulties identified 
by the participants? 

Six types of difficulties were recognized by the participants: 

I. Failure to understand a concept. In ae typenoh diétiewlty 
the term may be novel, is known but does not make sense in the 
context, or several interpretations for the term are possible. 

II. Failure to understand an idea unit. The participant can 
find little or no interpretation, the interpretation is vague and 
ambiguous, or the interpretation conflicts with prior knowledge. 

III. Failure to understand how one idea unit relates to another. 
In this case the interpretation of one idea unit conflicts with 
another, the relationship between the idea units is not clear, and/or 
the idea units appear to be similar and the reader cannot detect a 
difference. 

IV. Failure to understand how the sections of the text fit 
together. The participant cannot understand a major section of the 
Cex. 

V. Failure to remember concepts, idea units and the necessary 
information. This was recognized as a mnemonic difficulty. 


VI. In the cloze passage failure to insert an appropriate 


response and indicate an awareness of such. In this situation the 


participant either inserted the incorrect term, or the participant 


could not insert a term. 


The first four types of difficulties were adapted from the 


taxonomy of comprehension failure originally proposed by Collins and 
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Smith (1980), while the remaining two emerged through the present 
analysis. Although the original taxonomy was not supported by previous 
research, it would appear that the findings of this study add credence 
to the original taxonomy proposed by Collins and Smith (1980). 

Comparing the high and low recall groups, these groups did not 
differ appreciably in the recognition of Type I-VI difficulties in 
both the C2 and C4 conditions. 

The high incidence of recognition of these types of difficulties 
indicates that adult readers are aware of many different types of 
comprehension difficulties. These relate to ideational, relational 
and mnemonic difficulties. 

4. How do different reading situations affect strategy 
utilization? 

All participants and particularly the low recall participants 
tended to increase their use of strategies in the C4 (Reading Cloze ene 
current Verbalization) condition in an attemnt to resolve comprehension 
difficulties. This could be due to the large number of comprehension 
difficulties recognized relative to the C2 (Reading Concurrent Verbaliza- 
tion Recall) condition. However, this could also be due to the greater 
flexibilitv in strategy use. For instance, examining the expanded 
categories in the C4 condition, strategy use with respect to current 
reference and previous reference increased significantly for the low 
recall participants but not for the high recall group. Furthermore, 
the two groups did not differ with respect to the use Of these 
strategies in the C4 condition. Consequently, with respect to these 
two strategies, the C4 condition may have encouraged the low recall 


Participants to initiate more current and previous reference. 
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Interestingly, the use of the experiential application strategy in the 
C2 condition did not differ appreciablv for both groups, however in the 
C4 condition this difference was significant. This suggests there was 
a tendency for the high recall group to recognize the need for a greater 
use of prior knowledge and experience in the cloze condition. 

Although there appeared to be an increase in strategy utilization 
across conditions, the different conditions did not appear to 
appreciabily affect the quality of strategv utilization. The cloze 
condition facilitated the use of all strategies that appeared in the 
C2 condition. ”~ Three date segues: grammatical application, analysis of 
alternatives and intuitive action, were primarily restricted to the 
cloze condition. However, even considering these three strategies, it 
is apparent that with reference to monitoring the cloze condition 
facilitates the use of similar strategies as the noncloze condition. 
if one assumes that the C2 condition is a reliable and credible means 
for examining the reading process, and if strategy use in the C2 and 
C4 condition do not differ appreciably, then this provides support for 


the notion that the cloze procedure is also a valid tool for the 


examination of the comprehension monitoring process. 


4.1 How does concurrent verbalization affect cloze and recall 


performance? 
Concurrent verbalization does not appear to affect either recall 


or cloze performance. Essentially, the participants did not appear 


BOvdierer significantly in recall and/or cloze performance across 


conditions. The one exception was with regard to text experiential 


responses Overall participants tended to utilize significantly more 
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prior knowledge in the C2 condition than the C3 condition. Methodo- 
logically these findings would suggest that concurrent verbalization 
used in conjunction with difficult text does not appear to inhibit 
recall of the information. 

Perhaps automatic processing was inhibited by the text Gdiffticulty 
and the concomitant processing was already at a more conscious level. 
The task simply encouraged the verbalization of these thoughts. 
Another possibility was that the verbalizations were concomitant 
with processing and as such not retrospective. Since participants 
were encouraged to think aloud as opposed to talk about what they 
were doing, the verbalizations were not reflections as such but rather 
verbalizations reflecting ongoing cognitive processes. Furthermore, 
Since a great deal of the processing because of the difficulty of 
the text involved monitoring, and since the monitoring was already 
conscious, the verbalizations again did not appear to affect criterial 
task performance. 


5. What is the relationship between strategic application and 
cloze performance? 


In addition to the high and low recall group differing appreciably 
in recall performance, these two groups also differed significantly 
with respect to cloze performance. Again the two primary strategies 


that contributed to recall as well as cloze performance were the 


conceptual binding and experiential strategies. With reference to 


the use of the experiential strategy, while the high recall participants 


appeared to recognize the need for the use of prior knowledge and 


experience to resolve comprehension difficulties in the cloze condition, 
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this appeared to be less the case for the low recall participants. 

Furthermore, while the low recall participants tended to rely on 

Text Dependent forms of remedial action in this condition, the high 

recall participants utilized far more Multi-Interactional patterns of 

action in an attempt to remediate comprehension difficulties. This 
suggests that the use of Multi-Interactional patterns of remedial 
action contributes to both higher recall and cloze performance. 

6. What are the general study procedures spontaneously used by the 
participants, and how might these procedures affect recall 
performance? 

Macroprocedures were initiated by participants in response to 
the experience of not knowing or remembering (Type IV and V difficul- 
ties). Again participants differed considerably in the use of study 
Or macroprocedures. The procedure consisted of text review in general, 
rereading key terms, rehearsal, underlining, note taking, underlining 
of notes, rehearsal of notes, and general review of notes. All 
Barticipants in the C2 and C4 conditions initiated at least one 
review of the text, and this review, particularly for the high recall 
participants, was associated with a number of other macroprocedures. 


Of significance was the variability in macroprocedures between the 


high and low recall participants. In all conditions the high recall 


group utilized significantly more macroprocedures than the low recall 


group. It would appear that macroprocedures are primarily used in 


response to perceived criterial task difficulties, and the use of 


these procedures is related to criterial task performance. 


In summary, as revealed by this investigation, the monitoring 
LA 
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process is a highly complex cognitive activity. Readers as they 
attempt to resolve comprehension difficulties utilize a variety of 
strategies and these strategies are integrated into more holistic 
patterns of remedial action. The utilization of these patterns of 
remedial action are related to both the successful resolution of the 
comprehension difficulty and recall performance. 

These findings emerged through the use of a research procedure 
in which the following components were viewed as important. First 
the participants took part in a number of reading situations; con- 
sequently data were obtained from a variety of sources and secondly 
the reading situations, particularly the concurrent verhalization 
conditions were structured to meet the participant's particular 
orientation to the task. This was accomplished through the use of a 
preliminarv observation session as opposed to a training session in 
both concurrent verbalization conditions. 

Although this investigation contributes to the knowledge of the 
Monitoring process and methodological procedures for investigating 


this process, many questions remain. These questions and implications 


will be addressed in the following section of this chapter. 
Implications for Further Research 
IMD Ls CaCl Oe ee 


This study has examined the complex process of comprehension 
monitoring with specific reference to the nature of strategic inter- 
vention initiated by the reader in an attempt to resolve the compre- 
Although this study presents a number of 
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which need to be addressed in future investigations. These questions 
relate to all aspects of the monitoring process. 

The first aspect, recognition of comprehension failure, certainly 
necessitates further investigation. Essentially, how do readers 
recognize they are experiencing comprehension failure? and Why do 
readers recognize the areas of difficulty they do? 

Although this study has defined a number of difficulties readers 
perceive as sources of difficulty, this investigation did not address 
how readers arrive at these decisions. For instance, how does a 
reader know they do not understand a concept or idea unit? How do 
readers recognize ideational and relational difficulties? How do 
readers realize they may have difficulty remembering the information, 
and why do some readers recognize certain difficulties and do not 
appear to recognize other difficulties? 

How does the recognition of certain difficulties relate tc the 
reader's interpretation of the criterial task? For instance, what 
does "remember" and "understand" the text mean to the reader and 
what are the implicit criteria readers may or may not have to examine 
their own quality of comprehension? In a more narrow vein if readers 
have a certain purpose in mind for reading a text, such as preparation 
for a multiple-choice examination, how do readers interpret this 
criterial task, and how does this relate to the recognition of 
comprehension difficulties and criterial task performance? 


These areas can also relate to developmental aspects as well as 
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levels of cognitive experience differ with respect to the difficulties 
recognized and interpretation of the criterial task, and how readers 
at different levels of cognitive experience differ with respect to how 
they recognize difficulties have occurred. 

With respect to more and less proficient readers, many of these 
questions also apply. For instance, how do readers at different levels 
of proficiency differ with reference to the recognition of comprehen- 
Sion difficulties, and the interpretation of the criterial task and/or 
reading purpose? Possibly through the examination of the types of 
comprehension difficulties recognized by the more and less proficient 
readers, this may provide the researcher with insights into how 
individual readers process the text. 

Another area of importance relative to the recognition of compre- 
hension difficulties is how the difficulties relate to the different 
aspects of the text. If the text can be examined in terms of idea 
units and the relationship of idea units, certain textual units and 
relationships may contribute to certain types of difficulties. This 
relationship of textuality and recognition of difficulties necessitates 
further investigation. 

With respect to the second major aspect of the monitoring process, 
deciding whether or not to initiate some form of remedial a a 
fruitful area of future investigation would be to examine how readers 
decide whether or not to initiate remedial action and how does this 
relate to the reader's level of cognitive experience, reading 
proficiency, and interpretation of the criterial task. 


The area of strategic intervention is also open to further 
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investigation, particularly with reference to the nature of the con- 
ceptual and experiential strategies utilized by readers to resolve 
comprehension difficulties. The use of prior knowledge certainly 
appears to contribute to the resolution of the comprehension failure, 
but considerable differences may exist in terms of how readers 

of varying cognitive exverience and vroficiencv use this knowledge 

to resolve the comprehension difficulties. Since the use of reasoning 
appears to be a contributing factor in the resolution of the compre- 
hension failure, the quality of reasoning, both in terms of development 
and proficiency, may be an area worth further study. 

Another fruitful area of investigation would be to examine the 
relationship between the type of difficulty and the remedial action 
initiated. For instance, mnemonic difficulties may require qualitatively 
different forms of action compared to ideational difficulties. Further- 
more, since difficulties may be related, for instance relational 
difficulties may be related to certain ideational difficulties recog- 
nized by the reader, the patterns of action may also be related to 
these relationships of difficulties. 

The fourth aspect of the monitoring process, determining whether 


or not the action was successful, also requires further investigation. 


Essentially, how do readers know the difficulty was resolved, and 
how does this relate to cognitive experience, reading proficiency, 
and criterial task performance in general and recall in particular? 


In order to deal with many of these questions, further develop- 


ment of the concurrent verbalization procedure is reouired. As 


Suggested by Braun (1984), a possible adaptation of the procedure is 
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to have two participants of relatively equal reading competence 
collaborate on a difficult text together. In this case the researcher 
could act as a third party and observe the interaction in a non- 
obtrusive manner. A further development of this procedure is to 
work collaboratively with a number of participants. over a longer 
period of time, possibly the duration of a university term, in which 
the purpose of the task is more clearly defined in terms of the reader. 
For instance, individuals reading for a purpose they may ultimately 
consider significant, such as doing well in an examination or a course 
paper, may prove even more revealing. 

Ultimately, many areas remain to be explored in how readers 
monitor their comprehension. The above suggestions are just a few 


that can be considered in future research. 


Concluding Statement 


Adult readers are able to recognize a wide variety of compre- 


hension difficulties. In general, these include ideational, 


relational, mnemonic difficulties, and difficulties more explicitly 


related to the criterial task. These readers are then able to make 


some decision as to whether or not some form of remedial action 


Should be initiated. Although not clear in this study, this decision 


would in some part be influenced by readers' interpretation of the 


criterial task. If remedial action is initiated, the nature of the 


action consists either of a Text Dependent, Text Dependent Inter- 


actional, Reader Dependent, Reader Dependent Interactional, or a 


Multi-Interactional pattern of remedial action. The Multi-Interactionasl 
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pattern of action was most highly associated with both the successful 
resolution of the comprehension failure and improved criterial task 


performance. 


tutexesne oft «got eae 
Ba iy 5: 


tend Jedretive Bavoti ae 


reads el Fl t ¢ ry 


ity ~~ ¢@ e 37. he 

, : * 

Pioeod Ed : 
Delaware: Int neg mens —s4 are, - a 


cm, mR. A , j : : 

Precedure ' ‘aan . sh aaa a 6m, « ‘ 

BP Résdinc tc) | cup teivena ten,” Jeakiag | 

me. Rae ; 1 

vo RY, Re elim bey ; i 

Pwheoomens : pri Enola bolane 
-~ _ wees Noma har tins 


wotm Wiley ar.) — oo 


= » 4 
see LO Lae 
ened nhc ed * 


£968, 45, ane : . . pine TL SS 9 


| ension abilivy. tin exch Quprteely, 3968. A 


HGS, =a 


260 ; 


Af i val 
ty ab 1 


BIBLIOGRAPHY 


press2, S. M., Anderson, T. H.,.& Goetz, E. T. An investigation of 
lookbacks during studying. Discourse Processes, 1979, ed hae Ware 


Alvermann, D. E., & Ratekin, N. H Metacognitive knowledge about 
reading proficiency: Its relation to learner strategies and task 
demands. Paper presented at the annual meeting of the American 
Educational Research Association, New York, March 1982. 


Pnderson, R. C. A’ proposal’ to continue a’ Center forthe Study of 
Reading. Urbana-Champaign: University of Illinois, Center for 
the Study of Reading and Bolt Beranek and Newman, Inc., 
February 1981. 


Anderson, T. H., & Armbruster, B. B. Studying (Technical Report 
No. 155). Champaign: University of Illinois, Center for the 
Study of Reading, January 1980. 


Baker, L. Comprehension monitoring: Identifying and coping with 
text confusions (Technical Report No. 145). Cambridge, Mass.: 
Bolt, Beranek and Newman, Inc. and Urbana: University of 
I PMinois,;—Center for’ the Study of-Reading, 1979". 


Baker, L., & Anderson, R. L. Effects of inconsistent information on 
text processing: Evidence for comprehension monitoring. Reading 
Research Quarterly, 1982, 17, 281-294. 


Paver ps list ais, 2GOWN:,, A. -L.. « Cognitive,monitoring in reading. In J: 
Flood (Ed.), Understanding reading comprehension. Newark, 
Delaware: International Reading Association, 1984. 


Beebe, M. J. The effect of different types of substitution miscues 
on reading. Reading Research Quarterly, 1980, 15, 324-336. 


Berk, R. A. The relative merits of item transformation and the cloze 
procedure for the measurement of reading comprehension. Journal 
of Reading Behavior, 1979, 11, 129-138. 


Bogdan, R:,.& Taylor, .S.. Introduction.to qualitative research»methods: 
‘A phenomenological approach to the social sciences. Toronto: 


John Wiley and Sons, 1975. 


Bormuth, J. The cloze readability procedure. Elementary English, 
1968, 45, 429-436. 


Bormuth, J. R. Factor validity of cloze tests as measures of reading 


comprehension ability. Reading Research Quarterly, 1969, 4, 


3387.365.. 


26L1 


to notuaerreaent nA) -F Be + iba -T : 
£rs-vet yh (OTe ease nge eee | vig eh ah 

aM. hance a8 
foLer, ast sqotetolt 


cn = _ an ae ; 4 “ 
= : 


wile 

~ rt ia 

“de, aphes wots Sve eeigs ea 

Jeet bah Beltiersats Santee 


et a q : 7 
‘i - } i* é if \ ra), 4 ‘i 
to yhuss ond 203 SERBS eee ayio3 pe teres A 
7 oe tetra , eters LLL 75 he ve Ae Nine 4 ; 


pt meme bie As 


1c) nol ARZOLaL Wiese Aeon 
pathasR UE ltetberon tiger 


ie : 
bat . et LOGOS = ¢ 
 synwell nRGERE 


rabousean rome as 


roses . 2S 


x 


iar ; 1. 
j aos - pe 
fap don vei “ 


Bransford, J. D. Human cognition: Learning, understanding and 
remembering. Belmont, California: Wadsworth Publishing Company, 


HIS Whe Be 


Braun, C. Personal communication. Calgary, Alberta, January, 1984. 


Brown, A. L. The development of memory: Knowing, knowing about 
knowing, and knowing how to know. In H. W. Reese (Ed.), Advances 
in child development and behavior (Vol. 10). New York: Academic 
Pee Soe 1 Os Di. 


Brown, A. Development, schooling and the acquisition of knowledge 
about knowledge. In R. Anderson, R. Spiro & W. Montague (Eds.), 
Schooling and the acquisition of knowledge. Hillsdale, N.J.: 
Lawrence Erlbaum, 1977. 


Brown, A. L. Knowing when, where and how to remember: A problem of 
metacognition. In R. Glaser (Ed.), Advances in instructional 
psychology. Hillsdale, N.J.: Lawrence Erlabum, 1978. 


Brown, A. L. Metacognitive development and reading. In R. J. Spiro, 
B. C. Bruce and W. F. Brewer (Eds.), Theoretical issues in reading 
comprehension: Perspectives from cognitive psvchology, linguistics, 
artificial intelligence and education. Hillsdale, N.J.: Lawrence 


Erlbaum, 1980. 


Brown, A. Metacognition: The development of selective attention 
strategies for learning from texts. In M. L. Kamil (Ed.), 
Directions in reading: Research and instruction. Thirtieth 
Yearbook of the National Reading Conference. Washington, D.C.: 


National Reading Conference, 1981. 


Recognition memory for perceptually 


Brown, A. &., & Campione, J. C. 
Journal of Experimental 


similar pictures in preschool children. 
PSY CNOLOGY L912, Josue aes 


J. D; “Learning to Learn: On 


Brown, A. Ls, Campione, J. C., & Day, 
Educational Researcher, 


training students to learn from texts. 
Poole 10,, 14-21. 


Macrorules for summarizing texts: The 


BrOown7-As h., & Day, J. D. 
Champaign: 


development of expertise (Technical Report No. 270). 
University of Illinois, Center for the Study of Reading, January 


L963. 


The feeling of knowing experience in 


Brown, A. L. & Lawton, S.C. 
Developmental Psychology, 1977, 13, 


educable retarded children. 
364-370. 


Pow, A. Lar sr SCcott,, Me Sie Recognition memory for pictures in 


preschool children. Journal of Experimental Child Psychology, 
tdi, Li, 401-412. 


262 


mt 
Eyes, reek Sirs LT . eruhaae Ce icains wit un 
taeqmed peipetl es owebew . & thes cir? ,.gnoaiak 
‘6 Tayi! 
OA 
( 
§ ye wt } i 
AMES. ,RoWSGLA as talent Lenoexe%.,, ea. 
, : g ie 


ere. 
a ior a 


vats prtwtirir ee mont eee ba) di TAMKTOL, AVEE sat ¥ a ah 
£ , col tet) Ty, oR Os 4 msds s at Ww 4 paiwooqd Bae. , balwe 
: soa wom fb is bot) |) Bak saat t fas BAL: pany pes bi ideo ne 
as — evel Seema 

Res 7 ‘ : 
Befontoe ,tstemgC Loved 8 2 Sie) 


. sont to dorszetapoy a Fae Bes ‘ 
aR): . cadre, eae 1h Ra igerebna -* nt’  .opheiwons 2 < 
tit  ekebell 2. appaieityll Fane sess Ome S Le ‘bre goitoc 

— » a 
1 y<s wed of s$2082¥ eh 


' | { * af E& (4 a 


cigg Dri é worl pa Aa 


Y | Se. Sa aeaE a ~agramer od. wort Reg esxaiw «iP 
- « > - a * | 
fee 4noys ent at sna ® BA .(.ba) *taas cf A al nods apo 
te ere ape “ bs a aeitimtoai vr . n - haf i . 7 
~Evls Fees = “<a is _ ef Soe it. , cookers 
- , ef niwe 
outde .& «ntl .eeAenes bap Feemycisvs avistiapoosteam od. ao 
: * ; aN e etbi - “ ( 2 - j 7 re 
paibeet, at eaees é& “ten fasbeay (Se) sewets 4-4 ,W bas soured, a 
: + eevisoeo eyed ih >semedorg 
anenremar alec ie 


wot 4s2uD4 f vDo Bea (aVvigdt gs nied ir 

~ ——~ are ——- — — > ise dy eel ic... oe em te " = 
AD SIWEAL ner | RiBbasl PR) . : ote: beet re in Sox 9h sei tiotak fot 43 3 
~~ Oe1 Meno 


, 7 Ve 
fi. 


g . ivi 4 
wat i: ee immaoiaveb sfl sapisie@ shell } 


siomeIIe oe is easPh Sarees 
(om) Lima st & at arte) mont padesmes 0% coipedas 
depiteiet ie notioyssans est zeoust patbest at -enotsoes ia 
. parbess ienotset “end: ig to coset 


:.9.9 ,coapeaidesw © PA ART OOO 
we ; reer _ Dat visilnSD Tope nal ce 


. @ 1 . a > 
yi ieusqeoxed x07 ee perercren ae LD bee beams - i: a | 
Ledoaniipgad 30° er hes igrars inatioeetq nt asweoptg 7 = i . 
Sete 7 

‘ .gare2 y=" ig he eves 1 Khe: 
= ee ei ya 


f. i ; “ ( i) 

2 eemget ov poinssal 4 2) aso © wi + .oaokane® nd sf vat 

oe Assobapoets igoued mes? mssel oF e3nsburs pata LS 

Wy |  ia~bE OE Ni joe 
. : } inet 

fophetoxoa 0 «© +a 8 ee. 

Tshiniicst) selsse xe 30 | : mos sve 


Ti 
oat aot 3 


i> pinitee off 348 node 
ofevs: .coxbrido bee 
: ie i 


263 


Brown, A. L., & Smiley, S. S. Rating the importance of structural 
units of prose passages: A problem of metacognitive development. 
Cartd Development, 1977, aay 12, 


Brown, A. L., & Smiley, S. S. The development of strategies for 
studying texts. Child Development, 1978, 49, 1076-1088. 


Canney, G., & Winograd, P. Schemata for reading and reading 
comprehension performance (Technical Report No. 120). Urbana: 
University of Illinois, Center for the Study of Reading, April 
1979. 


Carroll, J. B. Defining language comprehension: Some speculation. 
In J. B. Carroll & R. O. Freedle (Eds.), Language comprehension 
and the acquisition of knowledge. Washington: V. H. Winston and 
Sons el97/2. 


Cavanaugh, J. C., & Perlmutter, M. Metamemory: A critical examina- 
ton. ) Child Development ,, 1982,,.53, 11-23. 


Girtscopherson, S., Schultz, C., & Waern, Y. The effects of two 
contextual conditions on recall of a passage and on thought 
process in reading. Journal of Reading, 1981, 24, 573-581. 


Codd, J. The clinical interview: A holistic approach to the 
evolution of learning. Journal of Curriculum Studies, 1981, 


13(2), 145-150. 


Collins, 8, Brown, J. S., & Larkin, K. M. Inference in text under— 
Seanding. in Rs J. Spiro,’ B.C. Bruce & W. FP. Brewer (eas), 
Theoretical issues in reading comprehension. Hillsdale, N.J.: 


Lawrence Erlbaum, 1980. 


Collins; Ad, & «Smith; Es’ E. © Teaching ithe process of reading compre- 
hension (Technical Report No. 182). Urbana: University of 
Illinois, Center for the Study of Reading, September 1980. 


Craik, F. I. M., & Lockhart, R. S. Levels of processing: A framework 


for memory research. Journal of Verbal Learning and Verbal 
Behavior, 1972, 11, 671-684. 


Another response to Shanahan, Kamil and 


Cziko, A..GsN. Commentary: : 
Reading 


Tobin: Further reasons to keep the cloze case open. 
Research Quarterly, 1983, 3, 361-366. 


Davey, B. Think aloud: Modeling the cognitive processes of reading 


comprehension. Journal of Reading, 1983, 27, 44-47, 


Denzin, N. The research act: A theoretical introduction to 
sociological methods. Chicago: Aldine Publishing Company, 1970. 


ae (pastexie Fo sila 
sBROr- aver ARR 


neiosst Sis, pokes 
Sanson “OSE Gow Es | 
‘ead .pulbseh tac” we 


Moleego a2 
sovsnadengnes.| f 
DEE IOs Sntw ot Vv 


owt Teo 
adel 


sist, o> |e fe pie A. eases 
, POE panes tag : ; Bo, Leis 


~.9bnu 388 mara rs 
Vike ates a ny, 
ot SARE ‘oe sar 
5 "9 ni ) 
: oo 
-INGhOD. ertbas) ha @eege 
15’ yi teee 


srowoMERS Ay 


Ofibset 2c. Seessore s 
s ve ae Ce 


Dewey, J., & Bentley, A. Knowing and the known. Boston: Beacon 
Press, 1949. 


Deevesta, §. J., Hayward, K. G., & Orlando, P: Developmental trends 
in monitoring text for comprehension. Child Development, 1979, 
Boye d/—-105, 


Drum, P. A. Differences by reading ability and grade in recall of 
information. Paper presented at the annual meeting of the 
American Educational Research Association, Toronto, March 1978. 


Bntin, BE. B., & Klare, G. R. ‘Differential relationships of “two 
versions of cloze tests to vocabulary and reading comprehension. 
In M. L. Kamil & A. J. Moe (Eds.), Reading research: Studies and 
applications. Twenty-Eighth Yearbook of the National Reading 
Conference. Washington, D. C.: The National Reading Conference, 
LOPS 


Peresson, kK. A.,.& Simon, H. A. Verbal reports as datas “Psychological 


Review, 1980, 3, 215-251. 


Fagan, W. T. Comprehension categories for protocol analysis. In 
W. T. Fagan, C. Cooper & J. Jensen (Eds.), Measures for research 
and evaluation in the English language arts (Vol. 2). Urbana, 
Illinois: The National Council of Teachers of English, in press. 


Feifel, H., & Lorge, I. Qualitative differences in vocabulary 
responses in children. Journal of Educational Psychology, 1950, 


41, 1-18. 


Ferguson, G. A. Statistical analysis in psychology and education 
(4th ed.). Toronto: McGraw-Hill, 1976. 


Prsher, R..A., & Yates, B "Statistical tables Lor Drologteal, 
agricultural and medical research (4th ed.). Edinburgh: Oliver 


and Boyd; L953. 


Flavell, J. H. Metacognitive development. In J. M. Scandura & C. J. 
Brainerd (Eds.), Structural or process models of complex human 
relations. Netherlands: Sijthoff and Nordhoff, 1978. 


Flavell, J. H. Metacognitive and cognitive monitoring: A new area 
of cognitive development inguiry. American Psychologist, 1979, 
39, 906-911. 


Flavell, J. H. Cognitive monitoring. In W. P. Dickson (Ed.), 
Children's oral communication skills. New York: Academic Press, 
Children's oral communication ski 
1S keg i 

Blavell, J. H.,.Friedrichs, A.»Ge, & Hoyt, J. D. Developmental changes 


Poglenorization procsesses,,.cognitive Psychologies? 7/0, Ly 32a—2au- 


264 


noose «ragyeoe 


spe + Repenn ee aa as 
a ee. 


to Lipeed) a2 3 sap 
ere 2s CrLFsSe. 
reg diosa! . Rist 


ated’ tO egitenohiels 
n0ie pie yacetiiot wate as 
Aft Se Sa Sam 


7 
ome?) vers a ae 


2 & 


rPat 
Bat 


ae > ips 


OAs ici) 


ERO: Aisles 


me hd eG) 7 =i bint 


GJ ext 
Reciwd ae 


Ress waa i ieee 


TEL ae po Loder 


‘ CebRi 7 
, anata Si nobe ay ; 


a a. +irewmratas 
SDBEWESE 1 OTE! 


265 


Plavell, J..H.,; & Wellman, H..M. Metamemory «In Re VewKail eda. & 
O. W. Hagen (Eds.), Perspectives on the development of memory and 
cognition. Hillsdale, N.J.: Lawrence Erlbaum, 1977. 


Forrest, D. L., & Waller, T. G. Cognitive and metacognitive aspects 
of reading. Paper presented at the biennial meetings of the 
Society for Research in Child Development, San Francisco, March 
1979. 


Forrest, D. L., & Waller, T. G. What do children know about cheiy 
reading and study skills? Paper presented at the annual meeting 
of the American Educational Research Association, Boston, April 
1980. 


Fredericksen, C. H. Effects of context-induced processing operations 
on semantic information acquired from discourse. Cognitive 
Bey.CnOlLogy 7 41975,,7, 139-166, 


ezederiksen, J. R....Sources of. process interactions, in. reading. 
(Technical Report No. 211) Champaign: University of Illinois, 
Center for the Study of Reading, May 1982. 


PLyY;ubewerry'sS readability graph: 2) Clarificationsyuvaliditya and 
extensions tomleveled7.). Joutnal offi Reading/r1977,1 21 ,6242-25i¢ 


Furniss, E. R. Schemas for reading and recall of story narrative and 
descriptive informational texts: A study of sixth grade pro- 
ficient readers. Unpublished doctoral dissertation, University 
of Alberta, 1978. 


Gagne, R. M. The conditions of learning (2nd ed.). New York: Holt, 
Rinehart and Winston, 1970. 


Gambrell,..L. B., & Heathington, B. S.° Adult disabled readers ' méta- 
cognitive awareness about reading tasks and strategies. Journal 
of Reading Behavior, 1981, 13, 215-222. 


Garner, R. Monitoring of understanding: An investigation of good and 
poor readers' awareness of induced miscomprehension of text. 
Journal of Reading Behavior, 1980, 12, 355-63. 


Garner, R. Monitoring of passage inconsistency among poor compre- 
henders: A preliminary test of the piecemeal processing explana- 
tion. Journal of Educational Research, 1981, 74, 159-162. 

e et tae er a SS SE SS 


Garner, R., & Reis, R. Monitoring and resolving comprehension 
obstacles: An investigation of spontaneous text lookbacks among 


upper-grade good and poor comprehenders. Reading Research 
Ouarterly, 1981, 16, 569-581. 
Gentry ,=J. & Henderson, E. Three steps to teaching beginning readers 
LA ‘aay 


to spell. The Reading Teacher, 1978. Sl, 632-6377 


~roacy apeoda word 


cnytoem iLeuaee any = 


rya& oder oe 


iy eee 


. ~ 4s 


ores (Pes 
EL Tr 40 


f 


, f t 


,2 LOH ; Anowe vay w. Arte 
ae 


pa Yaw 


-sjam ‘2190893 BSlOBae aseeh 5, ° es 
Lrazot a a2 BRE jentina® owede 8 
ee neES ch ,sBe 
eae ) 
bas sop. 20 noha 


.txo9s To) 


a) earn nach 


“Sek pare 
as ai+ee 


taal BS: ri 


3—CR a 


266 


Geva, E. Facilitating reading comprehension through flowcharting 
(Technical Report No. 211). Champaign: University of Illinois, 
Center for the Study of Reading, July 1981. 


Ginsburg, H., & Opper, S. Piaget's theory of intellectual development: 
An introduction. Englewood Cliffs, N.J.: Prentice Hall, 1969. 


Goodman, K. S. Reading: A psycholinguistic guessing game. In H. 
Singer & R. B. Ruddell (Eds.), Theoretical models and processes of 
reading (2nd ed.). Newark, Delaware: International Reading 
Association, 1976, 497-508. 


Goodman, Y. M., & Burke, C. Reading strategies: Focus on compre- 
hension. New York: Holt, Rinehart and Winston, 1980. 


Gorden, R. Interviewing: Strategies, techniques and tactics (3rd ed.). 
Homewood, Illinois: Dorsey Press, 1980. 


Graesser, A. C. How to catch a fish: The memory and representation 
of common procedures. Discourse Processes, 1978, 1, 72-89. 


Gray, W. S. Major aspects of reading. In H. M. Robinson (Ed.), 
Sequential development of reading abilities (Supplemental 
Educational Monograph No. 96). Chicago: University of Chicago 
Press, 1960. 


Green, G. M. Problems and techniques of text analysis (Technical 
Report No. 168). Champaign: University of Illinois, Center 
for the Study of Reading, April 1980. 


Hare, V., & Pulliam, C. College students' metacognitive awareness 
of reading behaviors. In M. L. Kamil & A. J. Moe (Eds.), 
Perspectives on reading research and instruction. Twenty-Ninth 
Yearbook of the National Reading Conference. Washington, D.C.: 
National Reading Conference, 1980. 


Hennings, D. G. A writing approach to reading comprehension: Schema 
theory in action. Language Arts, 1983, 59(8), 8-17. 


Hoffman, J. V. Studying contextual build-up during reading through 


Summative cloze. Journal of Reading Behaviou, 100, ) i222 


Huey, B. E. The psychology and pedagogy of reading. Cambridge, Mass.: 


M.I.T. Press, 1968 (originally published, 1908). 


Grammatical structures written at three grade levels. 


hunt Kr ws = 
National Council of Teachers of English, 1965. 


Mepana, 11 inois:: 


Selected processes and difficulties of reading 


Jenkinson, M. D. - ; : ; 
Unpublished doctoral dissertation, University of 


comprehension. 
Sueago, 1957. 


prisnsdawnts Simo wh 


efodtlty, 10 yehte 180 FQd) 


ih Hi 
*snemac ss haveb: tducoert 
Capt Ae 2 af S209 ‘a 
~, 
re. Peed 


sins t> paLeasue ai 
O S22eQoosg 2 TS 2 Labo, 
3 nH lhpen 


Lorn’ 


hal 
r 
iS sctinc NO, BUI: 
7 Gee 
" i 
(,59 Bie) 383, DAR S 
(i 


‘ 
as 


sraesaeity i 120955 ORS Ve 


eed te yt 


Bren 
(ae adanigctl Hath eB 
(s3qemey 


6 £AD) aos gee 
Le bi 


mp fitoeD), & 
pasa. 


bey le 


‘ 2 fomh 


a, 7, Seu prieee, 
ve zr) 


ip 


VJ ree 
wouet Lene 4 
( $268) a | 
ahege yvinswr pet: 
a >, eit 
AMmsNIe 


“HO terete 


duos cnibaas 
cpeavee a alr 


a 
Pash oom i B2 


VoL Sbe 


ane ae i 


7: r 
pibest 25) aaa 
to wetesevinti: Ae 


Sic 
Peery A 
- = 


267 


menmsor, 1. D., Langford, K.°G.; °& Quorn, K. Co “Characterisriceuot 
an effective spelling program. Language Arts, 1981, 58, 581-588. 


Jongsma, E. A. Cloze instruction research: A second look. Newark, 
Delaware: International Reading Association, 1980. 


Just, M. A., & Carpenter, P. A. A theory of reading: From eye fixa- 
tions to comprehension. Psychological Review, 1980," 87, 328-354. 


Kachuck, B. L., & Marcus, A. Thinking strategies and reading. The 
Reading Teacher, 1976, Oley, Lo? LOL. 


Kail, R. The development of memory in children. San Francisco: 
W. H. Freeman and Company, 1979. 


Karlin, R. Teaching elementary reading: Principles and strategies 
(2nd ed.). New York: Harcourt Brace Jovanovich, 1975. 


Kauchak, D., & Eggen, P. Teaching science in the elementary schools. 
Toronto: “Rand McNally, 1980. 


Kavale, K., & Shreiner, R. The reading processes of above average 
and average readers: A comparison of the use of reasoning 
strategies in responding to standardized comprehension measures. 
Reading Research Quarterly, 1979, 15, 102-128. 


Kerlinger, F. N. Foundations of behavioral research (2nd ed.). 
New York: Holt, Rinehart and Winston, 1973. 


Kintsch, W. The representation of meaning in memory. Hillsdale, 
N.J.: Lawrence Erlbaum, 1974. 


Kreutzer) Me At, Leonard, C.;, & Flavell, J. ‘H.--An interview study of 
children's knowledge about memory. Monographs of the Society for 
Research in Child Development, 1975, 40 (Serial #159). 


Lamb, P. Cloze procedure as a comprehension measure in grade two. 


fn Mz. Go Kamil & A. Jd. Moe (Eds.), Reading research: Studies and 
applications. Twenty-Eighth Yearbook of the National Reading 
Conference. Washington, D.C.: The National Reading Conference, 


JTRS A 


Langer, E. Re-thinking the role of thought in social interaction. 
In J. Harvey, W. Ickes & R. Kidd (Eds.),New%directions*in 


attribution theory. Hillsdale, N.J.: Lawrence Erlbaum, 1978. 


Lundsteen, S. Children learn to communicate: Largpager art st thsough 
creative problem solving. Englewood CLELES) NIJ. s) Prentice= 
Hari, L976. 


; my ag 7 
iS soir Tes oH 2ST) aD s safe oe . 
g2=-f82 ,fe ,1SOl ,eaee oposite - RSIS : eri oan, OF 


a eam + 


| “ie _ t is Wore ig 
eae, Aw» Jotmer as mgdston 12 end eels vy 


— . = 


eras ean 


ager posers prihsat {enoitenretat, - 
Aa ant :); 
-swi?.ove aext  spiepes se) pee! ” AD .setnegese] @ ak ' 
* awe ney ene Apel aes Bot, fs os - 1 BASSE IAD a 


> & ‘ «* ¥ 
0 thie adele el \- 
r q i ah 2 ite 
patbpe: Has Reems me pafatnit? <A, auomeh 2 ved = -& be 


ins ae Tae ,¢S)0e ATRL ,zedaser 
; A ma ny ; 

, . = * “a 
Manet ee  prehtdy of years so Jones toveb. 2 Ronit 


Poe nee ey Pref .yanquoD ns name i 
aa 
Mi 


“J > 
p) Bo SRP SAE. SUB: 2S EQApe et _oprepess I RMS | 2 paditpsi : m a. 
ater i ist uGhEVeT nasae TeGOo'SH :Axo% Wen Mba a 


,efooriok Ve Games as fib... Sees . on a3 EERE . 
ale 5 buat al OOEL \Vil stom Based 15 
Mn 
SPHTAVE avotts to ASEBEORIN Ln. oaes amy ‘Ao sade .) me 
U 1 se ie é ; i 
¢ VeADR Se 20 Sei” : ont” iy! ska t Samo. A Si1SHsh67 | oper 
‘ .2atueson ‘nateasta ude Be SiisoRnAse OF eld eat Tet Hs. eeigatsa 


BEERS ven (OOO .yispetgenG fovenkert ee . 
aan sa rammNNNTR Le 7 


AS 


+ (he bas) ibaegee ee Lol 54 a O six yjaebauoy zt. 4 Ay ae 
y rly ity eLOTe! E Ye. sredenks | v2hoe F a 
on 7, rE as al 

sLabet lie Beteca hs unin. are io poksaaaabes oye 
» ad, . | GEL er gone 7E 

wun! anupan 


to ght 1 . iskvxe tui TF, \ Aa eu ieee : 3 482 4 ; 


go0% ysl ised eas 2. i ore id pen Ota otto 


i 
j 


| ows: abet o2u8sh Sol snisiasqee f 
. suhag? br vad . ¢. ERE) 


=. < 4 @ 
$oucditbBa¥ xy 


c | . 
Ho Serer nt in Oks ao, tee amps 


#95) won Crabs va aaa fal 
wie Sore Suet, (33 se _ 202 
| sata Ade 


Lundstrom, J. P., & Taylor, B. L. Teaching reading in the social 
studies. Newark, Delaware: International Reading Association, 
LOTSS 


MacGinitie, W. Contextual constraint in English prose paragraphs. 
Journal of Psychology, 1961, lo 2 Lee 


Markman, E. M. Realizing that you don't understand: A preliminary 
investigation. Child Development, 1977, 48, 986-992. 


Markman, E. M. Realizing that you don't understand: Elementary 
school children's awareness of inconsistencies. Child Development, 
HOT), *50 ;) 643-655 ; ; 


Markman, E. M. Comprehension monitoring. In W. P. Dickson (Ed.), 
Children's oral communication skills. San Francisco: Academic 


Press P1981". 


Marr, Mo. 'B.;-& Gormley; K. ‘Children's recall of familiarvand 
unfamiliar text. Reading Research Quarterly, 1982, 1, 89-104. 


May, F., & Eliot, I. To help children read: Mastery performance 
modules for teachers in training (2nd ed.). Toronto: Charles 
BeeMerrily Publishing, 1978. 


McConkie, G. W., & Zola, D. Language constraints and the functional 
Stimilus.of “reading. “In/A. Ms Lesgold s’C. A. Perfetti (Eds), 
Interactive processes in reading. Hillsdale, N.J.: Lawrence 
Erlbaum, 1981. 


McGown ,UR.uR.,N& Johnson; Li «Li» Verbal.reportssasidata:»,Using verbal 
reports to investigate reading comprehension processes. Paper 
presented at the annual meeting of the National Reading Conference, 


Dallas, December 1981. 


McGee, M. L. Effects of the cloze procedure on good and poor readers' 
comprehension. Journal of Reading Behavior, 1981, 13, 146-156. 
A set of thirty-six prose passages 


Mater 7G.tR. ,& Coleman, E: B. 
Journal of Verbal Learning and Verbal 


calibrated for complexity. 
Behavior, = 1967 +67. 851-854. 


Mitchell, C. An ethnographic study of the metacognitive functions of 
voracious adult readers of fiction. Unpublished doctoral disser- 


tation, University of Alberta, 1981. 


The psychological development of the child (2nd: ed: 


Mussen, P. 
192 3% 


Englewood Cliffs, N.J.: Prentice Hall, 


Myers, M., & Paris, S. G. Children's metacognitive knowledge about 


Fec@ing. Journal of Educational.Psychology, I™/8,9i0, 07 


268 


ah ’ 
Ae 


aA ab A i pt ie 
zl $1 a oa lh ,soLyat 2 » < wt Sas 
; atawalsd Jxeuglt 4B neibos 


Lektne. oda ot pleat Be 


eee Senoenen 


MODIS: qeaed Ona: 


eae tes isa ge02a ave telat Petecreno. Cansasanen, am 
ET sf fk ,foel .vypolodoyas 


hee 


ter babiove A. \ ie eve telnet: pag woy oss. pitisilser om, . 
sbe+ 380 BE ehBE irsmteteves S14 HOLTER 1: a 


varie ta ‘penne aie g*ah voy ysis onisilsen ot 


sosmmolost Bias  -Rethee tabdieoow YO exsustnws & ‘oethtids food 
| } -22BrERA OBA bi 

. sr an 
.(~68) aoe 2 Wed. eee Leo i fiom no aneinsqaod 4.2 ,6m 
sivsbeoé ooehonsst na, .tibile nolseos cums .eae 2'noxt Lit 
7 eich 4888 


A; ’ 


Ane xeadhioe? to Jéssex a Neobaer wy, # .vaiened 2 8 bid 
nOIe8 4 \SB8T sWimegtaed: «ty ssoesd_ BpEbeen” «sxeg) Tee 


at or + rg = 


acca Oh XS PLtesasy J skp > pens print 
6 Peer") SHaNesOD ? es | int) po. cise Ab. Soe aee 


eres aye 


lenolsoout-eid bee agmgeeoeacl aPA 
(, ey Favetrel «6 2D & Bie oF Bo akt ad 
agnsaeed  i.t. vebebmil ieee f 


[sdxev cubated. a& ‘enibies LedssV”. ad x ‘etaay 
weqed | eeeRszoty sokemalis sqm peibeds otuaiseanna. ‘aa 

.9 snlate ted) eaualeer imps 98 s#4 to daitsen tahoe on oe hasan 
.  $6OL redias2ed) * 


; = 


scene soo bas boorw no erulbeoosq ssols ana te oes i 
amie 


ORSCABE nL {881 aR AS MIE 4 tea 
re - j 
‘ echiden S200 gie-vyitis Jo see A 8 Oe pees rub a Pd 


- 
dade erie: igigrsav 3p bareurot ran eae 402 Bessxdé 
es ae a se P2B- E28 9 sees, ’ te 


setem ody Jo youre. cddpeponile 
eilavgnd .noisol? to ejabeet 3.0 
(88! .sgaediaA to yokes 

: Pow - 


a bee oa by aiid 30 ansgrqnd leveb f fps iui yet 
~ ~4es@r , fish evisqets t-te cx? 


: Sie ‘ ses ssbelwond dancers e aces 2 ted seit sd 


269 


Nrey ener, Hull, Cs Hey Jenkins» J. Gs, Steinbrenner, K&..cS..¢44s Bent, 
H. D. Statistical package for the social sciences (2nd ed.). 
ToroncosmiMcGraw tHa117 01975. 


Nisbett, R., & Bellow, N. Verbal reports about casual influences on 
social judgements: Private access versus public theories. 
Journal of Personality and Social Psychology, 1977, Boye OL 3-024, 


Nesbett, (R.;,& Winson,..T. Telling more than we can know: Verbal 
reports on mental processes. Psychological Review, 1977, 84, 
231-259. 


O'Brien, M. A. Four adults learning to read. Unpublished doctoral 
dissertation, University of Alberta, 1981. 


Olshavsky, J. E. Reading as problem solving: An investigation of 
strategies. Reading Research Quarterly, 1976-1977, 12, 654-674. 


Olshavsky, J. Comprehension profiles of good and noor readers 
across materials of increasing difficulty. In P. D. Pearson & 
J. Hansen (Eds.), Reading: Disciplined inquiry in process and 
practice. Twenty-Seventh Yearbook of the National Reading 
Conference. Washington, D.C.: National Reading Conference, 1978. 


Orlando, V. A comparison of notetaking strategies while studying 


fromatext<.«'in Ms «Ls Kamil, &A.,..J. Moe. (Eds..)\,.-Perspectives.on 
reading: Research and instruction. Twenty-Ninth Yearbook of 
the National Reading Conference. Washington, D.C.: National 


Reading Conference, 1980. 


Owen, D. B. Handbook of statistical tables. Reading, Mass.: 
Addison and Wesley, 1962. 


Pace, A. J. The effect of inconsistent script information on 
children's comprehension of stories about familiar situations. 
Paper presented at the annual meeting of the American Educational 
Research Association, San Francisco, April 1979. 


Pace, A. J. The ability of young children to correct comprehension 
errors: An aspect of comprehension monitoring. Paper presented 
at the annual meeting of the American Educational Research 


Association, Boston, April 1980. 


Comprehension monitoring, memory and study 


Paris,§S. G., “& Myers, M. 
Journal of Reading Behavior, 


strategies of good and poor readers. 
BOS] py e3 7S = 22): 


Patching, W. et al. Direct instruction in critical reading skills. 


Reading Research Quarterly, 1983, 4, 406-418. 


Re AY | |, i eto : 
aie i ca) yt ss 
rrr cn 1 ‘ie » al i : 
»2aok ’ sa ot 2 2ne? ty ete bake; ya eet ert at ae | Rs | of ' 
~ Lt ee yee 4 2 ate wtosd ¢ £9 2 ue = 
(be bes) aaptetoa oe 1b ate, agh28 ik We a ised $2). rm ie 
Ptel « [iin ’ wets ie thay 
) ¢ 
5 . 
. | | ; i 
> aecnevlank Tama: a ate esonen feds wy } ywolt yA 
plas ZITA) Se ayes Bm Syaviss x7 pee : cS 
i fa TVek «yz nee peue: 3 ban voltisnoesrs? Qo Lemm ol 
" ol cL on ee ee Call renner ae et emanate oes — 
Pe j my ’ : 
rg i _ p 
4 : -_ — 4 \ Jee 
nid $8 it fen Sr POL See Beek aeTt ROM EW Bi yaHe had 
be «FVOL vue TSR LODIROF GROWS ,eserzsootg Isso no a2 oO 
4 r . , ee 
[ a> io 
7 4 
isch nedeiidoatal  beme be pti nee 5 etivbe: 208 fa Ni 
" | ak Se A“. Mh alg .. m. iain 
moe ae ¥ S22 a1 FO VILBISVsA Eas ) notseaae at 
D) ’ snigeeval wh +enivitee pe.doid 2 1 EOF» » 
»* 3 a mL PAS te Aves s¥L TOR 77 =3$} patbeak 
° nex 2000 Gh6 Booed - te TOY ojenosdexqmeD 
3 ee 2. pS4a2 Ve lworst. -idzstang 3° eisiaescee 
Sos eesti nt vethoapek pea dtiines6 ronroaes (ebay ree. 
. eee gy een amy Meek Ape a gr + - - qe ows - _ — — LS A \@ 
rant f oF ls i bigel ate) Te oes a¥ A+pnevet-yanews 928 
-B°RL 5 teh! wnibeed SHPDLS :.9.0) ,ospnidese 


al 
i 


pn iwbrcke:, aa lriw es i tec as 2 


a at oniisteton Yo MOS LISqRas - 


ic £9 ak se oe) att. & ok f toe wah rh nt 
gl = eT, oe ath +o j J wt 
1 a Sarees tires GALI DUI BS OS eae 


VueED Tiree] oni weak isnos3s 
O8@r ,eone wtqoO |e 


o Mee Oe 
‘i 
i > i 


| | wae sonijeel “peiiies Leo ttetoszs te xogdbash 
alt or or edna be 
yataaW bas 108 


feo ee Pa er 8) « has sia nv a 


‘hh © 
a 


a noltamxoz st StL =e 7aas jianoont. Fo goeThe ory 
‘lal sop reuste teclimes. tuods 2eircre jo noted nacte2gie | 
fpitek sens anuey 642 to pabrsem Saunna en ds beJnees 
} ip ¥ ever Ligh soueronses] nse nose tooRan 
iy | 
. “ nipateeteg dw rQnns . sees’ OF netbltd pivoy 36 stb 
mien aR al TkP! copeneisxqres To segs 
mh, torsos reno! 800i nacivesA stiy 30 opera 
. 7821 Liza or \o: Ed 


u | i 
, : ae 7 - Ti : ma Gp 


j 


I, yt : 
ofinord oienadargmsd eh 
uae ood bak Be 


i 7 


J hid | Pi Se Be 
wher insists nw sian” joosed \. _ -) 
BIO-90b 46 \C8CL .pizedinc = jregeeh y ib 


if ‘ 
’ aid 2 z 
we - yi : ia Me “i Rs Ig 
bt) > 9 : ’ 
proche. 


Patterson, C. J., Cosgrove, J. M., & O'Brien, R. G. Nonverbal 
indicants of comprehension and noncomprehension in children. 
Developmental Psychology, 1980, 16, 38-48. 


Fiat Lips—-Riggs, lL. ..The relationship between reading proficiency, 
Se es DEEWESneeead tng yProliciency 
background knowledge, and inferencing strategies. Unpublished 
doctoral dissertation, University of Alberta, 1981. 


P1ene;, GG. G., & Slater, W. H. Predicting learning from text: A 
comparison of two procedures. Journal of Reading Behavior, 
HIS8 2, 43—57. 


Rankin, E. F. The cloze procedure revisited. In P. L. Nacke (Ed.), 
Interaction: Research and practice for college-adult reading. 
Thirty-Third Yearbook of the National Reading Conference. 
Clemson, South Carolina: National Reading Conference, 1974. 


Rankin, E., & Thomas, S. Contextual constraints and the construct 


validity Of the cloze procedure. In M. L. Kamil. & A. J. Moe (Eds.), 


Perspectives on reading research and instruction. Twenty-Ninth 
Yearbook of the National Reading Conference. Washington, D.C.: 
National Reading Conference, 1980. 


Rapnael,. Ts. Bie,» Meyers, A. C.. Tixrteyi Ws Cayo PeebodystiPe yy & Pratz aM. 
The effects of some known sources of reading difficulty on meta- 
comprehension and comprehension. Journal of Reading Behavior, 


1981, 13, 313-325. 


Rayner, K. Eye movements in reading and information processing. 
Psychological Bulletin, 1978, 85, 618-666. 


Reis, R., & Spekman, N.J. The detection of reader-based versus text- 


based inconsistencies and the effects of direct training of 
comprehension monitoring among upper-grade poor comprehenders. 


Journal of Reading Behavior, 1983, 2, 49-60. 


The reader, the text, the poem: The transactional 


Rosenblatt, L. M. 
London: Southern Illinois University 


theory of the literary work. 
Press, 19/8. 


Rothkopf, E. Z. Textual constraint as function of reported inspection. 
Journal of Educational Psychology, 1968, 5, 20-25. 


Foenkopt, FE. Z...& Billington, M. J. Goal-guided learning from text: 


Inferring a descriptive processing model from inspection times 


and eye movements Journal of Educational Psychology, 1979, 12, 
be Sete eet Re ES 


SLUR S216 


Psycholinguistic applications for a systems of 
In H. Singer & R. B. Ruddelt (Bds.); 
2nd ed.). Newark, 


Rudgell, Re-B. 
communication model. 


Theoretical models and processes of reading ( 


Delaware: International Reading Association, 1976. 


270 


fedtevno 
snewbiivio «nt 


+ tac ~*~ 
S23 Phen ot 


‘Ray ostier 
-OGZ0E 2 Stax i L ‘ J 
SoS Ae 5. Babe say Let 
aves SPASTIe MAD Beenie 
\ ; 

lousssanen Sid) Bas 2 salternaa03) tes 
663) (S58! wee cine” ae 9 ae ait 
a tls ingizointane his, poxeee oe 
nodpa bles ici 1) WOLOE 


SP aie marge 
~~ Sat 7G a NR ; 
lida pened 


-3xe4 auecay 
1 Soria 


a45brtsu samco im 4 a 
lark 


{ere sISsen ext 
a CES ¥ 
VoeRaSvinl 2 fons 


iwpivgedtnc- bes s0GS4 x0. ao 


r 
75605 Ca 
Rie 


¢t4e3 mort painieak 
‘gomly dot zsquens mots tak 
AE WUC, .yeotodoyat Ken 


- aa 


me sees a Oe 
, (eee) ae 


taawen ot. De 
oe 


aaa sate 


2A. 


Rumelhart, D. E. Understanding understanding. In J. Flood (Ed.), 


Understanding reading comprehension. Newark, Delaware: Inter- 


national Reading Association, 1984. 


Sack, A., & Yourman, J. 88 passages to develop reading comprehension 
(rev. ed.). New York? “College Skills Center, 1071. 


Schatzman, L., & Strauss, A. Field research: Strategies for a natural 
sociology. Englewood Cliffs, N.J.: Prentice-Hall, 1973. 


Sashneian, t., Kamil, M. wbs,,.& Tobin, A. W.. Cloze as a measure of 
intersentential comprehension. Reading Research Quarterly, 1982, 
Mla 229-25). 


Shebilske, W. L., & Fisher, D. F. Eve movements reveal components of 
flexible reading strategies. InM. L. Kamil (Ed.), Directions in 


reading: Research and instruction. Thirtieth Yearbook of the 
National Reading Conference. Washington, D.C.: National Reading 


Conference, 1981. 


Siegel, S. Nonparametric statistics for the behavioral sciences. 
Toronto: McGraw-Hill, 1956. 


Smith, H. K. The responses of good and poor readers when asked to 
read for different purposes. Reading Research Quarterly, 1967, 3, 


53-53. 


Baylor, W. L. “Cloze" readability scores as indices of individual 
differences in comprehension and aptitude. Journal of Applied 


Psychology, 1957, 41, 19-26. 


Thomas, S., & Bridges, C. A comparison of subjects’ cloze scores and 
their ability to employ macrostructure operations in the generation 
In M. L. Kamil & A. J. Moe (Eds.), Perspectives on 


of summaries. 
Twenty-Ninth Yearbook of the 


reading research and instruction. 
National Reading Conference. Washington, D.C.: National Reading 


Conference, 1980. 


Thorndike, E. L. Reading as reasoning: A study of mistakes in para- 


graph reading. Journal of Educational Psychology, 1917, 8, 323-332. 


A critique of schema-based 


Thorndyke,. P. W., & Yekovich, F. R. 
Poetics, 1980, 37 23-22, 


theories of human story memory. 


Prerney, R. J. Learning from text (Reading Education Report No. 37). 
Champaign: University of Illinois, Center for the Study of 


Reading, January 1983. 


Tough, J. The development of meaning: A studv of children's use of 
language. London: George Allien and Unwin, 1977. 


PM es, Tr ee lan kA 


o a: 4 ean " he ' : Wl : - 
Wa wias ray iv : 
1 RAW 
a anh Neat oy ey || 
art Mt ar a" iy 
Reo Wa may 


 t vba) Boeri «0 wi _eaterage natin pret hrs a7 @x9brr 


ia ~~ 1 ‘ a 
“18271 razewsisd . Sawa ui eaetonaee prt bss 


« ig + —— 
~My SORE. Holts brie 


apes | woY, 
FO. ZnS tQnoy), DILDSAD citi: PASH: —— - 18200 
a gee ae riser) opel f: . :XtoY wee "ee 
pele, A seal : ya pb 
. jAgpoogause! sHigtiweges Biel > «4 .2eues 
—— _ : _ _ a — wo A eae cetera a abe 
a initia ©. GM. er bel: walons 
J - 1s ap iwRere io f a a oy 2 
re CL U crs3 & an 1SO+e. = i +o fla? ‘lp * 
.Seel .vinetemio. deveaerel pasbeon nOLengkastqgmes 
ae id < , 


[ ere it rs J sr are BR 2 
20 22 RShOais. Feayes SF ARIE iy * ,/. \ ees mr Bey if) 
Ok Y “ Mont as toedaite sata > Se i3 


‘ Br O72 IO 4 t ach) i's ~&) oT ’ 4D 2 
? Be her eee tats PSaEAT ‘t@isoueteas ret i> e2b88. :palhse? 
/ Dt haz Le hndod 5 = 


19eL ‘edie rte 
¢ : $1 in 


' 4 
a py’ 

be ay 

yr 


ontbaad Larokte ss AfoommcenW 


b . 7. ~ te y ; —or wen) © ~ ‘ 
oannatoe Cnaseitered ett. sor aL7yeas) OSI onsets non 
A he aah om de at a re aa anaes Gaon 
etd <ifth-wasom | 


+ fetes aedw dyebtes ood bee boop 20) asenogess att i 


oe ; I 
rapt SRL” asi ik mreseea yulhest -vasceig 78 aah Pay 
ae « . 7 


a 


+14 dames Padet” lanes 


ty 
4 
i 
. 
ae 


fgb2eebal » > Bee DISE SA Bom ¢ of 
patladh “to hoa suat abusraqs bose rokessiemgmgo at seones 3% 
aon (sa, tena v ed Ge. 

: i ’ soo], 7 at 2 vaes ‘ 3] peanicas <1. 


at bilag _ 


ne ‘ 5 7 tau 

és -agoue igo s ‘aioe baak? to noRi Asda, A > 8 ahve a val 4 
apigevorer eit at en ispiece stuto2ewseespem “pigme eo. Perrine 

xo aev : Moogeite< = 4 ( wb} att « b y L sa) © tz a5a% eal a nt -89 


Tite Ser Koneane rg vehe~¥, neve’? |, ear Ste dotesast 


A 
primed: 2 anatatsnt 7.9 ms yc Pet ieev ao Hexeias palbeah fe +f 2it0. 


rin oer ee apiece Yo qbute 2A sOalnonKeF of 
tegeine 8. v red senor SapDiss teu) 7 in Sere . «@ 


 ) tainamanaise 29 sephiiixe & A . 5 sigivelet B55) 
rr vg SO8CE BORER -ynnikten ‘YIN RIMM 


mete Lot oeao® & sotseiti yotbacw) axeg fh sl pains. 
a ort mid bias eel 4,82 togitit to. va . 
ut 


ee 


Mecca, KR. T. Content area reading. Toronto: Little Brown and 
Company, 1981. 


Wagoner, S. A. Comprehension monitoring: What is it and what 
we know about it. Reading Research Quarterly, 1983, 3, 328-346. 


Wimmer, H. Processing of script deviations by young children. 
Deecourse) Pyocesses, (1979, 2, 301-310. 


Winograd, P., & Johnston, P. Comprehension monitoring and the error 
detection paradigm (Technical Report No. 153). Cambridge, Mass.: 
Bolt, Bernack and Newman; Urbana: University of Illinois, Center 
for the Study of Reading, 1980. 


Wixson, K. L. Miscue analysis: A critical review. Journal of Reading 
Behaviour, 1979, 11, 163-175. 


cs : ) + 
tne nwacd 'siIoih.. tee 


deat be’ Bae. Bee et, 
LShESBSE yk St ae we 


y~ox7s ‘saa DAB arose tovretlaacnc 
Seb a) LePRy aie af a oy : 


xe tas ,ztometrt to “yt ane 


~pnLhook ede 


ong brat to haat stoives, Hated irs ‘ae aa 


cans a i 7 vo ee ea 


, A ye tery 
( i is 
ari 
) 

in ny 

. 
re } 
, 

! 

a! 

a 
‘ 


APPENDICES 


APPENDIX A 


PRELIMINARY PASSAGES 


276 


; an 

: fai ; ti 

- i ie * | 
a | 


Ay a 


2L5 


CONCRETE OPERATIONS 


Concrete operations are characterized by the furthering of 
cognitive progress in a number of areas. Most notably this occurs in 
additive classification, multiplicative classification, the under- 
standing of relationships and the conservation of matter. 

Concrete operations refer to the idea that students in this 
stage can perform logical operations if these operations are performed 
on real or concrete objects. A child who has reached this level of 
development, when asked if there are more boys or students in the 
class, will be able to think this problem through (with the aid of 
concrete props in the form of students in the class) and conclude that 
there are more students. It should be stressed that the concrete 
Operational child needs physical props to perform cognitive tasks 
successfully. The same child would probably encounter difficulties 
if asked to solve the following problem: 

All A is B. 
Some: Bo rs/C: 
scant Az Ce 
However, this student would probably be able to figure out the following 
problem: 
411 mammals are animals. 
Some animals are herbivores. 


Are all mammals herbivores? 
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Additive Classification 

The beginning of additive classification is noticeable in 
preoperational thought. For instance, the Ppreoperational child, when 
given an array of blocks of different shapes and colors; wil) form 
inconsistent classes, sometimes grouping on the basis of color and 
sometimes on the basis of shape. Furthermore, the early preoperational 
child may also have difficulty with exhaustive sorting in which all of 
the objects that belong in a class are placed there. Instead, the two 
to four year old will place some objects in a class but forget to 
place others. By the time the child reaches first opeRe (approximately 
corresponding to the onset of the concrete operational period), the 
child can take an array of objects and sort them consistently and 


exhaustively. 


Multiplicative Classification 

Another classification skill that is added during the concrete 
period is the ability to utilize multiple classification schemes. At 
the beginning of this period children have difficulty classifying an 
array of multicolored and multishaped blocks first by color and then 
by shape. It appears that these children do not see the first 
classification system as an arbitrary scheme that can later be rejected 
in favor of another. Later in this period up to 90 percent of the 


children are able to gain cognitive flexibility and arbitrariness of 


classificatory systems. 


Understanding of Relationships 


The concrete operational child is also more readily able to 


understand relationships and classify objects hierarchically. For 
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example, when given an array of different shaped and colored blocks, 


the concrete operational child can first divide them by shape and then 


by color. Consequently while the Preoperational child thinks in 


absolute terms, light or dark, big’or small, and does not seen to 


understand relational terms, the child in the period of concrete 
operations thinks in terms of longer, higher, and wider. He realizes 
that a brother must be the brother of someone, an object must be bigger 
or smaller—or to the right or left—compared with something else. 

When he is given a set of sticks, he can easily arrange them in order 


of size. The overall plan or strategy in classifying and seriating can 


confirm that he understands the relationships among observations. 


Conservation of Matter 

Another major advance during this period is the development of 
the ability to conserve. Conservation refers to the child's ability to 
understand that certain properties like weight and volume are not 
changed by operations like pouring and flattening. Two simple experi - 
ments illustrate this notion. Children are shown two identical 
glasses with identical amounts of liquid in them. The liquids are 
then poured into a short wide glass and a narrow thin glass. When 
asked if the two amounts (volume) of liquid are now the same or different, 
the nonconserver will say there is more in the tall glass. Ina 
Similar type of problem with clay or play dough, children are asked to 
weigh two identical balls of clay. Having determined that they weigh 
the same, the students then watch as one of the balls of claymis 
flattened out and made longer. When asked again if the two weigh the 
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conserver, on the other hand, will answer they are still the same 
because only the shape has been changed. 

One explanation for this difference is focus: the nonconserver 
focuses on only the salient or obvious aspects of the problem, disregarding 
other variables. In the liquid volume problem, the nonconserver focuses 


upon the greater height of the tall, thin glass, disregarding the width 


of the shorter one. Another explanation is the notion of reversibility: 
the mental ability to invert a sequence of steps to return from the 
final condition to the initial. In other words, it involves the ability 
to realize that if the two liquids in the different shaped containers 
were poured back into their original containers, they would have the 
same volume. However the ability to conserve is explained, it 
constitutes an important cognitive process. Without it, simple 
transformations would not be possible. 

In summary, significant progress is made during the concrete 
Operations stage in the development of conceptual thinking. Most 
notably this change occurs in the operations of additive and 
multiplicative classification, conservation, and the recognition of 


relationships. 


(Adapted from Kauchak and Eggen, 1980, 
pp. 64-66; Mussen, 1973, pp. 34-35.) 
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INFERENCES: GOING BEYOND THE INFORMATION GIVEN 


Extensions and interpretations of observations are called 
inferences, and it is through the process of inferring that much of 
our understanding of the world is accomplished. 

Inferences are statements that are based upon observations, 
but include more than just the observations themselves. As such, 
inferences are extensions of observations and serve to group together 


(categorize), summarize (generalize), predict, or explain. 


Categorizing Inferences 


Categorizing inferences involves grouping together two objects 
on the basis of some similarity. These inferences occur frequently in 
our lives. For example, a young girl at the seashore makes a categor- 
izing inference when she makes piles of shells on the basis of colour, 
shape or design. Another form of categorizing occurs when children 
group baseball cards on the basis of league, team, or position. Adults 
make these inferences when they notice that two records sound alike or 
two foods taste alike. In all of these examples there are two common 
characteristics. The individual first encounters an array of uncate- 
gorized objects and then places them in groups on the basis of some 
commonality. 

Categorization activities can vary in their difficulty, depending 


on the number of objects to be classified and the thoroughness of the 


classificatory scheme required. For example, three objects are easier 


to classify than ten because the individual needs to observe only 


three objects and find a commonality between two of them. An individual 
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who encounters ten objects and is required to make only two classes 


has an easier job than someone who has to make three or four. 


Generalizing Inferences 


Generalizing inferences serve two complementary functions. 

The first is to summarize data to simplify it and make it easier to 
remember. The second function is to extend the summary to include 
cases not yet observed. In other words, a generalizing inference is 
used to condense a set of observations into usable form and extend 
this summarization to a larger set of observations. 

The process of generalizing (forming generalizing inferences) 
is common in our everyday life. It is a critical skill because it is 
the process through which we form not only generalizations but also 
concepts about the world. In forming concepts we infer characteristics 
tc a total category on the basis of our observation of a subset of 
that category. For example, the small boy who encounters his and other 
children's dogs observes characteristics such as fur, four legs, tail 
wagging, barking, hand licking, and so on in these dogs. His concept 
of dog then includes those characteristics and he will expect other 
dogs that he encounters also to wag their tails, bark, and lick his 


hand; that is, he has inferred these characteristics to exist in dogs 


he has not encountered. The concept he has formed summarizes his past 


observations and extends these observations to examples of the concept 


not yet encountered. 


Predictive Inferences 
A major value of concepts is that they allow us to infer 


characteristics of the concept to new examples that we meet. The boy 
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will, when encountering a new dog, expect that dog to lick his hand. 
In doing so the child has formed a predictive inference that involves 
using past observations to suggest what a future observation will be. 
Predictive inferences are related to generalizing inferences 
in several ways. First, predictive inferences are based upon generali- 
zing inferences. In the previous example, the boy could not have 
predicted that the dog would lick his hand had he not already generalized 
that dogs are hand lickers. People make predictive inferences based 
upon other inferences so often that the difference between the two 
types of inferences is often obscured. For example, the person who 
throws a ball up into the air and then extends the hand to catch it 
is performing an action based on a predictive inference. The inference 
that the ball will come down is based upon the generalizing inference, 
"What goes up, comes back down.'"' Countless human activities are 
predicted on just such a relationship between generalizing and 


predictive inferences. 7 


Explanatory Inference 


A fourth type of inference used by people to process information 
and, consequently, to help make the world around them comprehensible, 
is the explanatory inference. As the name suggests, an explanatory 
inference is used to explain observations. As a simple, commonplace 
example of this process, consider the case of a small girl who daily 
is observed watching Sesame Street on television. Through our observa- 
tions of her daily viewing habits we could infer that the child likes 


the program. Our inference that the girl likes the television program 


explains why she is watching it. 


(Adapted from Kauchak and Eggen, 1980, pp. 37-43.) 
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THE QUEST FOR EQUILIBRIUM 


Cognitive equilibrium is maintained through the processes of 
adaptation, accommodation, assimilation, and organization. Essentially 
we all attempt to make sense out of the world around us by processing 
information into regularities. By forming these patterns we attempt to 
make the world understandable, changing the old structures if they don't 
work well and forming new patterns or regularities when old ones don't 
fit. When the regularities we have do an adequate job, that is when 
they allow us to describe and explain what's going on out there, we are 
in a condition called equilibrium. This condition exists when our 
mental structures are adequate to understand the world around us. When 
these regularities or structures are inadequate, people are motivated 


to search for ways to revise them. These structures are revised 


through the processes of adaptation and organization. 


Adaptation 

Adaptation is the individual's constant effort to understand 
the surrounding world through the processing of information. In doing 
this, the regularities already formed are often adequate. For example, 
if you looked up from this page to the room around you and saw familiar 
sights and objects, the regularities that you have would be adequate to 
describe or explain these sights. If something that you saw is out 
of place or strange (if there were an elephant in the room), then your 
mind would attempt to form an explanation to account for this discrepant 
information. Adaptation occurs when the individual interacts with the 
environment and either understands that environment (achieves a state 


of equilibrium) or tries to figure out why he or she does not. 
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Adaptation occurs through two complementing and reciprocal 


Processes, assimilation and accommodation. Assimilation refers to the 


process of interpreting or viewing the external world according to 
structures (regularities that he already possess). For example, when 
a small girl eyes a four-legged animal and says, ''Doggie,'' she is 
assimilating the information she is receiving about the animal poe 
legs, brown and white fur) into her existing cognitive structure. 
Everything is fine for the child until the animal walks up to her and 


meows. Then accommodation must occur. 


Accommodation 

Accommodation refers to the processes of changing existing 
mental structures or patterns in response to the realities of the 
environment. Accommodation occurs when we learn something new, when 
we change or minds on a position because of new information, or when 
we change our attitudes about a person or groups of people because of 
experiences we have had. When accommodation takes place the content of 
our minds—concepts, generalizations, attitudes and views—changes to 
make them more in line with the real world around us. The young child 
encountering the animal had to do this when the ''dog'' meowed. 
According to past experience, dogs bark and don't meow. In attempting 
to reconcile or accommodate her mental structures or ideas with this 
new experience, she had two options: to conclude that dogs do indeed 


meow or to conclude that not all small, four-legged animals are dogs. 


Assimilation 
Assimilation involves the person's dealing with the 


environment in terms of his structures, while accommodation involves 
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the transformation of his structures in response to the environment. 
Although conceptually distinct, these processes are simultaneously 
present in every act. To illustrate: suppose an infant of four 

months is presented with a rattle. The child has never before had the 
opportunity to play with rattles or similar toys. The rattle, then, 

is a feature of the environment to which he needs to adapt. The 

ianant tries to grasp the rattle. In order to do this successfully 

he must accommodate. First, he must accommodate his visual activities 
to perceive the rattle correctly; then he must reach out and accommodate 
his movements to the distance between himself and the rattle; in 
grasping the rattle he must adjust his fingers to the shape; in lifting 
the rattle he must accommodate his muscular exertion to its weight. 

In sum, the grasping of the rattle involves a series of acts of accommoda- 
tion, or modification of the infant's behavioral structures to suit 

the demands of the environment. 

Grasping the rattle also involves assimilation. In the past 
the infant has already grasped things; for him, grasping is a well- 
formed structure of behavior. When he sees the rattle for the first 
time he tries to deal with the novel object by incorporating it into a 
habitual pattern of behavior. In a sense he tries to transform the 
novel object into something that he is familiar with, namely a thing 


to be grasped. We can Say, therefore, that he assimilates the object 


into his framework. 


Organization 


The product of this process of adaptation is a new or modified 


Organization. Essentially when we learn something new, we can say that 


the organization of our mind has changed. This change might consist of 
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the addition of a new fact, concept, or generalization, or it could 
Consist of the altering of an old regularity. For example, if a 
student who has previously thought of mammals as having four legs 
finds out that whales are mammals, the concept of mammal changes and 
a change in organization occurs. A new or modified structure results 


and some semblance of equ! librium returns to the cognitive system. 


(Adapted from Kauchak and Eggen, 1980, pp. 53-58 and 
Ginsburg and Opper, 1969, pp. 18-19.) 
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THE SCIENTIFIC PROCESS 


The scientific process is a naturally occurring part of our 
lives. In addition to this feature science is characterized by a 


search for regularity, observation, and information processing. 


Search for Regularity 


The first and probably most important feature of the scientific 
process is the search for regularities. A regularity is a pattern 
that has occurred in the past and can be expected to occur again in 


the future. The world is full of regularities such as: the sun rises 


in the east and like poles of a magnet repel while unlike poles attract. 


Defining science as a search for regularity implies a dual 
nature of science. On the one hand science is a search, which implies 
@continuing activity. This is the process aspect of science; in the 
search for regularities, people engage in certain processes, such as 
observing and inferring. The other dimension of science is the product 
Or content of that search—the facts, concepts, and generalizations 
that scientists have formed. One way to distinguish between process 
end product is to think of the process dimension as the doing component 
of this process. While the actual forming of regularities involves the 


process nature of science, the regularities once formed refer to the 


Product or content of science. 


Science as a Naturally Occurring 
Partrofi our Lives 


Science is a naturally occurring phenomenon and people often 


Seteas scientists without even knowing it. For example, shoppers 
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will often go to several stores, stopping at each for particular items. 
Through their experience they learn that certain stores have better 
produce, others have better meats, and still others have cheaper canned 
goods. These conclusions are reached through observations the people 
make as they shop. From these observations, regularities are formed 
which are used to guide future shopping behavior. 

A person is also doing science, for example, when he or she 
varies a recipe slightly and notes the changes in the final product. 

It also occurs when someone attempts to change his or her behavior and 
watches what effect this new behavior has on other people, or when a 
teacher uses a new teaching technique and observes what effect this 
technique has on student performance. All these people are attempting 
to find patterns in their world by shaping their observations into 
recognizable forms. 

This search for regularity and permanence is primarily initiated, 
in young children, by the development of object permanence. The 
development of this generalization, that objects and events remain the 
same time after time, is illustrated by the child who listens to and 


expects a story to sound the same way every time. 


Science is Based on Observable Data 


So far we have said science is an attempt to-form patterns, and 
it is a natural activity for people. A third characteristic is that 


the regularities formed are based upon observable data. This is in 


contrast to nonscientific activities in which people form conclusions 


On the basis of opinions, feelings, superstitions, or authority. 
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FOr Instance, historical ly, people described illnesses in terms 
of evil spirits. These people were not involved in the process of science, 
because their conclusions were based on superstition. rather than 
observable data. Later when people formed the generalization, Disease 
feeeaused by bad air," the process’ they followed could be considered 
scientific, even though this belief is not currently accepted. The 
regularity formed was based upon the evidence that closing the window 
at night prevented the sickness. From this observation they concluded 
that sickness was sometimes caused by the air itself. In time, however, 
the idea of humours became harder and harder to accept because it failed 
to explain these other observations: mosquito netting prevents malaria, 
physically fit people are less susceptible to disease than unfit people, 
and people who keep themselves clean are sick less often than their 
dirtier counterparts. Because the idea of humours was unable to 
account for all the observations, a new explanation was sought and the 
germ theory of disease was born. This theory is accepted today not 
because it is inherently ''right'' but because it explains our observa- 
tions better than any other competing theory. Consequently for an 
activity to be called science there must be a search for some pattern 


Or regularity and this search must be based on observable information 


rather than intuition or superstition. 


Science is Information Processing 
petence is inrormation rrocess 


We have seen that science is characterized by a search for 
regularities or patterns based on observable data; in order for the 
Process to be considered scientific, people must form the patterns on 


the basis of the information rather than intuition or superstition. 
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In doing so they take single items of information, summarize the 
information and transform it into regularities that are more usable 
than the isolated pieces themselves. This activity, called information 
processing, is a fourth major characteristic of science. For example, 
the statement ''Disease is caused by bad air'' was based on observations 
or information about how closing windows could prevent malaria. 
Information processing occurred when these separate observations were 


summarized in a generalization. 


(Adapted from Kauchak and Eggen, 1980, pp. 3-15. 
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DEVELOPING CHILDREN'S ABILITIES TO WRITE 
EXPOSITORY MATERIAL 

The following teaching/learning strategies, when used in 
conjunction with one another, can be utilized to help children develop 
their abilities to write expository material. This instructional 
sequence includes factstorming, categorizing, paragraph drafting, 
Paragraph sequencing, developing introductory and summary paragraphs, 
and organizing the paragraphs into a cohesive report. 

The remainder of this text describes this sequence of 


instructional strategies. 


Factstorming 

A basic strategy for introducing students to the structures 
through which informational content is expressed in written form is 
factstorming. Factstorming is the process in which students randomly 
call out phrases that come to mind on a topic while scribes record | 
these on chart paper or the chalkboard in the order given. To be 
productive, of course, factstorming must be based on a data-gathering 
activity. For example, students may view a film or filmstrip or listen 
to an informational passage shared orally by their teacher. They may 
gather information through interviewing or through a field trip. 
They may read several references on the topic. Or they may collect 
data through a combination of approaches that are part of unit study. 


In any event, students must have informational background to bring to 


the factstorming. 
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Categorizing Facts 

The next strategy in the instructional sequence is categoriza- 
tion, or the systematic organization of facts "'stormed.'' This can be 
achieved in several ways, depending on the sophistication and previous 
experience of students with the process. One way is for the teacher to 
select an item of information laid out on the board and ask students to 
locate a second item that is in some way like the first. Students tel] 
how the two items are related, circle them, and locate other items 
that share the same relationship, circling them in the same manner. 
Having developed one cohesive category of facts in this way, students 
proceed to organize the remaining facts into other categories according 
to shared relationships, indicating related items by circling them with 
different colored markers. 

For example, if youngsters are completing a unit on environ- 
mental pollution or have viewed a filmstrip on this topic, they begin 
by factstorming words and phrases related to the pollution. Then they 
categorize facts given, perhaps grouping together such items as auto- 
mobile exhaust, forest fires, smoke stacks, burning sulphur coal, and 
so forth because these relate to air pollution. They circle these 
items with a yellow marker. In like manner, they circle with blue 
such items as chemicals, human wastes, and trash because these are 
forms of water pollution. Through analyzing in this way, young 


thinkers can develop a series of informational categories related to 


the larger topic of environmental pollution. 
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Drafting Cohesive Paragraphs 

Once students have grouped related points into labeled 
categories, they can begin the next step—drafting short paragraphs 
based on each of the categories. Again there are several ways of 
proceeding. With youngsters who have had little experience drafting 
informational paragraphs based on one main idea, a good introductory 
Strategy is teacher-guided group writing. Guiding either the total 
class or a small writing team, the teacher focuses attention on one 
category of information previously charted and encourages children to 
compose sentences on this topic. The teacher or a student scribe 
records sentences suggested and then guides the students in revising 
what they have drafted. The teacher may also ask students for a 
general statement to use as a Summary at the beginning or end of the 
Paragraph. He or she may ask students to reorder the sentences 
drafted so that they flow more logically, to combine two sentences 
into one, to substitute a more expressive word for one used, to write 
another sentence that supplies added information. In short, children 
and teacher together mark over, cross out, insert, reorder, and 


finally title their paragraph. 


Sequencing Paragraphs into a Logical Whole 

Having drafted and edited paragraphs, students can share them 
by recording copies on a chart or the chalkboard. Now the task is to 
decide on the order in which the individual paragraphs can be combined 


into a composite report. Students reach a consensus by talking about 


Possible orders and the advantages and disadvantages of each. 
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Drafting Introductions and Conclusions 

After students have sequenced their collaborative report, they 
can talk out the content of an introductory Paragraph, cooperatively 
frame a beginning sentence, and dictate several supporting sentences 
that can be part of the introduction to their report. Again, this work 
can be handled as a teacher-guided group writing activity; the teacher 
asks questions that encourage students to think of a good beginning 
sentence and to identify key content that is to follow in the body of 
the report. In the same way, students can formulate either a summary 
paragraph or one that proposes generalizations based on the content 


included in the report. 


Organizing the Parts into a Cohesive Report 

Once students have drafted an introductory paragraph, decided 
on an order for the paragraphs they have composed, and drafted a 
concluding section, a group of three compositors goes to work. Their 
task is to put together a final draft of the class report, replete with 
subheads based on the titles given by writing groups to the individual 
Paragraphs. Their work is eased if the class has gone back to edit al] 
the paragraph titles so that they have a uniform structure. This 
editorial work in elementary grades must be teacher guided; the teacher 


must raise questions that help children define the main idea of each 


Subpart. 


In this sequence students can become active constructors of 


content. Through factstorming, categorizing of facts stormed, drafting 


Paragraphs that focus on one category of fact, sequencing paragraphs, 


drafting introductions and conclusions, and organizing the parts into 
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a cohesive report, students develop an understanding of how informational 


content is structured and written. 


(Adapted from Hennings, 1982, pp. 8-17) 
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HELPING CHILDREN DEVELOP SKILL IN PHONIC ANALYSIS 


Phonic analysis helps beginning readers translate printed words 


into familiar spoken words. As a tool phonics can help the beginning 
reader to make a more informed guess as to the oral equivalent of a 
printed word. A number of procedures have been suggested by both 
pedagogs and researchers to teach children the relevant aspects of 


this process. The following is one such procedure. 


Step | 

Provide meaningful contact for introducing those words which 
contain the phonic signal you wish the children to learn. Utilizing 
a whole-word phonics approach the children are introduced to the most 
common graphemes and their respective phonemes. Rather than being 
introduced to them in isolation, they are introduced in the context 
of words and sentences and often in stories as well. For example, 
for introducing the ''ch'' grapheme, the children are shown such words 
as church, chin, and chop. These words are pronounced by the teacher 
and then the children. They are shown or they discover that the /ch/ 
sound is spelled !'ch'' in these words. 


To illustrate further, when teaching the long ''a'' in the VCE 


(vowel, consonant, silent ''e'') pattern, children could be introduced to 


several sentences containing the pattern. The teacher would under] ine 


those words which demonstrate a long ''a’’ in a VCE pattern. For example: 


He put it in a jar to keep it safe. 


He saw a snake in a rocky place. 
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Lead the children to the discovery of the common phoneme in 
each word and provide them with practice in recognizing and saying 
that sound with minimal distortion. 

To continue with the example of a long "'a'! in a VCE pattern, 
read the sentences to the children, moving your hand smoothly under 
the words as you read. Then have the children pronounce each under- 
lined word after you. Ask them what sound is the same in each under- 
lined word. Have them make the vowel sound with you. Call it the 
"long a sound."' 

Read several words to them such as hate, hat, rat, rate, rope, 


cap, cape, car, paste, and past. Have them close their eyes and put 
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up their hands whenever they hear a word which has a long ''a'' sound in it. 


Step 3 
Lead them to the discovery of the common letter in each word 
and provide them with practice in recognizing those letters in words. 
The emphasis in this step is on seeing the differences in 
letters rather than hearing their related sounds. To continue with 
the above example, refer to the underlined words in the sentences. Ask 


them what letters are the same in each underlined word. Point out to 


them that the long "'a'' sound is often spelled with an ''a'' in the middle of 


the word and an "e'' at the end. Put other words on the chalkboard or 
chart (same words used in Step 2) and ask each child to come up and 


circle a word which probably has a Tong’ a' “sound far re: 
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Step 4 

Discuss the regular spelling pattern (if it is demonstrated in 
the lesson) and have them make up a "rule! if the pattern is one which 
is common and reasonably consistent. 

To continue with the previous example, above the underlined 
words write the letters VCE to correspond to the last three letters 
in each word. Remind the children that ''V'' stands for a vowel letter 
emaece!| them that "'E'’ stands for a final "e." Ask them what ''C"! 
stands for (It stands for either a consonant letter, digraph, or 
blend). Ask them whether the circled words also have the VCE pattern. 
Write words like these on the board or chart: fame, frame, made, made, 
hat, and hate. Have children label those which have a VCE pattern. 


Ask them what vowel sound they hear in the labeled words. Ask them 


if anyone can make up a ''rule'' about the sound of ''a'' in words having 


a VCE pattern. Accept anything approximating this: ''The letter ‘a 
usually has a long vowel sound in words that have a VCE pattern.'! 
For contrast, label those words with a VC pattern and briefly discuss 


the difference in sound and spelling pattern between words like mad 


and made, hat and hate. 


Step 5 
Use the substitution technique to provide them with practice 
in decoding words which have not yet been introduced in the lesson. 


In the substitution method children are taught to use known sight 


Mords' to unlock new words. To illustrate, put word pairs like these on 


Bnelbostrd or chart: lice and lace, line and lane, coke and cake, spice 


and space, mote and mate. For each pair tell them what the first word 
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is and ask a child what the second is, e.g., "This word is lice. 


What word is this?'' (Have at least one pair for each child in the 


small group.) 


Step 6 

Provide additional practice by having children make up fami ly 
words. For example, the teacher can ask the children to think of words 
that rhyme with lake. Write them on the board as they say them, placing 
them in a vertical column so that the VCE pattern is emphasized. When 
a word has a homophone, such as brake and break, and you think the 
child may be referring to the homophone which doesn't fit the VCE 
pattern, put both spellings on the board, but put the one which doesn't 


fit the pattern in a separate column. 


SLeD / 

Provide practice in context. For instance, the instructor can 
put a few sentences such as the following on the board (or better yet, 
put them on a chart prior to the lesson): 

She gave me her (hate) (hat) to wear. 

| did not save my cake. | (at) (ate) it. 

| have a (rat) (rate) in a cage. 

She came (paste) (past) the lake. 

After reading the underlined words with the children, ask them if all 

the underlined words have a long ''a'' sound in them. Point out that the 

VCE pattern usually indicates a long ''a"' sound but not always, e.q., ''have!': 
"You have to check to see if the way you Say the word makes sense in the 


sentence.'' Then for each sentence have a child go up to a board and 
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circle the word in parentheses which ''makes sense in the sentence'' and 


then read the complete sentence out loud—with your help, if necessary. 


(Adavted from May and Eliot, 1978, pp. 35-49) 
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TEACHING CHILDREN HOW TO FIND PART-WHOLE RELATIONSHIPS 
IN READING MATERIAL 

Children may be taught how to find part-whole relationships in 
the material they read through an instructional procedure OE i 2 eng 
both concrete and abstract concepts. Initially only concrete and 
familiar units are used, however as learning progresses these units 
should become more abstract. At all points children should explore 
how these concepts are related, through the discovery of superordinate, 
coordinate and subordinate relationships. Finally the skill and 
procedure learned ae be applied to a realistic reading task. 

This notion is examplified in the following procedure: utilized 
to teach children how to find part-whole relations. 

1. The first stage uses concrete objects to identify relation- 
ships. To illustrate, the following exercises can be used. 

a. Present a group of objects. Ask pupils to find the one 
that represents the whole and to explain how they all go together. 
(e.g., Present a page with text, a book back, a book jacket, a whole 
book, and a page with a picture.) 

b. Present a group of objects. Ask pupils to suggest an 
object which would represent the whole idea of all the units and to 
explain the relationship. {e.g., Present a news report, a crossword 
puzzle, an ad, and a headline, al] cut from a newspaper. ) 

c. Present a group of objects. Ask pupils-to find one 
that is not related to the others and to explain the reason for the 


Pevection. (e.9g., Present miniatures of a bed, pillow, chair, blanket, 


and sheet. ) 
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dea NPresenitt@anwobyect (a play house, perhaps). Ask pupils 
to suggest related items and to explain how their Suggestions would be 
related. 

The teacher and pupils then summarize the thinking process 
involved in the exercises, making certain that the children recognize 
that they have been identifying whole ideas and parts that are related 
to them. 

2. The sequence of four exercises may then be repeated with 
groups of pictures. This removes the target of observation to a more 
abstract plane. 

3. The third stage of skill development uses. word groups. 
meroducing them, Jet the children know that they will be asked to 
apply the same skill that they have been using with objects and 
pictures. 


Following the same sequence outlined for objects, present the 


following word groups: (a) nose, eyes, face, mouth, chin; (b) fingers, 


palm, wrist, elbow; (c) hair, head, ears, chin, toes. 

4, The next step may extend the skill to phrases and short 
sentences. Children need guidance to find the key words in sentences. 

The following phrases are an example of an exercise at this 
step 2) (a) Bere rerhiday party, eat cake, good friends, a few presents, 
to play games; (b) the green pants, my brown jacket, pair of tan shoes, 
my blue shirt; (c) many houses, the bright sun, heavy traffic, tal] 
buildings, dirty sidewalks. 

In working with phrases, the discussion should focus on 


distinguishing the main or topic idea of each phrase and the minor 
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details of the supporting ideas. In example ''c!! above, the item 
to be discarded is extraneous to the group rather than irrelevant. 
This example follows the form of written selections, in which 

all the ideas have some relation to the main idea but they may 

not all be germane to the central topic. 

5. The children may then be asked to read a Paragraph, such 
as the one below, to find what it is mostly about and to find the parts 
of a whole thing that is being described. The teacher should remind 
the pupils that they are to apply their thinking skills as done in the 
exercises. 

Baboons inhabit the long, dry regions of Africa. 
They have short bodies, and their fore and hind 
limbs are almost the same length. Their feet, 
however, are exceptionally long. The palms and 
soles of the feet are placed on the ground when 
the baboon is walking. The mouth is more like a 
wolf's than a monkey's. The strong jaws are armed 
with powerful teeth, useful for protection as wel] 
as eating. 

The questions which follow the reading should ask for the main 
Maes’ and tor details. All answers, right or wrong, should be diccucced 
so that the comprehension strategy 16 clean. 

6. Next, the teacher should explain that authors often use 
more than one paragraph to discuss an idea. Then use paragraphs to 
"chunk!'! small groups of details to help the reader take in small bits 


at a time Readers can find parts of an idea in each paragraph and 
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put them together to find out what the author is trying to say. 

At this point the youngsters should be presented with two 
related paragraphs and asked to apply the same strategies they have 
employed in all the preceding exercises. Space does not permit 
inclusion of lengthy samples here, but it is an important step on 
One way to working with real-world reading, which rarely consists 
of single paragraphs. 

7. The lesson is not complete until it reaches the stage of 
application to real reading, a selection longer than two paragraphs 
in a book, a newspaper, or a magazine. It is at this last stage of 
the lesson that the children have the satisfaction of having learned 
a relevant skill. The teacher Hass ewidence that her pupils have 
obtained information from their reading and have attained a useful 


comprehension skill. 


(Adapted from Kachuck and Marcus, 
1976, pp. 158-160.) 
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SEVEN STEPS TO TEACHING BEGINNING READERS TO SPELL 


English orthography is not a system that is dominated by the 
surface sounds of spoken language. To learn to spell is not to get 
in the habit of associating sounds directly with letters. Rather, 
English spelling is dominated by underlying sound segments which convey 
meaning. Learning to spell is a matter of acquiring knowledge rather 
than habits—in this case, knowledge of how the alphabet reflects 
meaningful language. 

How then aa these principles be applied to teaching beginning 
readers to spell? For Kindendarden or first and second grade teachers, 
we would identify seven steps for becoming a better teacher of spelling, 
and thereby of reading and writing. | 

The first dha is to encourage creative writing. Allow children 
,to assume active roles in’ acquiring written language. Children must 
manipulate and discover words. They must test their theories of how 
the alphabet works by contrasting their productions with standard 
orthography. Children do these things when they are encouraged to 
write independently. Such encouragement guides them to the threshold 
of acquiring written language faci bitty’. 

To illustrate this is a story written by an average reader in 
the first grade. 

MOLE [My] Dad ran in the MRATHON [marathon] and WEN [when] 

DeMcameuhome she Hada SINGRD! finptined] LEGA [leg] “butit 

WUS [was] ONELEE [only] a WECKEGO [week ago] and he CUD 


[could] WoC [walk] on the THRD [third] day. 
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The story is meaningful and well written in terms of clarity 
and expressiveness. The student's teacher will type the story supplying 
the standard spelling and put it into the class book. When this child 
and his classmates read and reread the story, they will be exposed to 
standard spelling, but the integrity of his original production is 
never questioned. 

Step two for teaching beginning readers to spell is to de- 
emphasize standard spelling. In the primary grades, children must be 
encouraged to spell as best they can and not be held accountable for 
adult spelling standards. 

To require adult standards of their beginnina spellers seems a 
bit preposterous, especially when it is not uncommon to hear teachers 
report that their children cannot spell or that writing should be 
pursued only after some standard of correct spelling can be maintained. 

A primary teacher who de-emphasizes standard spelling is less 
concerned with correctness than with understanding the reasoning 
process that a rata has used to arrive at a particular spelling. of 
course, a child's reasoning process cannot be examined directly. But 
a teacher can examine a child's nonstandard spellings and infer the 
quality of a child's knowledge of words as well as the child's 
conceptualization of written language. 

This leads directly to step three. At this point the teacher 
examines the child's nonstandard spelling and attempts to deduce the 
spelling strategies utilized by the student. 

For instance, a child who spells 'monster'' as ''monstr,'' 


"dressing!'' as ''dresing!! and ''bottom!' as 'bodm'! is employing a phonic 
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spelling strategy. On the other hand, a child who spells ''monster''! 
as ‘'amt,'' ''dressing'' as ''demaAps,'' and "'bottom'' as "'btnhm'! appears 
to be using a random ordering of. letters he can write to spell the 
words. 

Step four involves the selection of relevant spelling patterns 
and words to be taught. For instance, a child who is using a strict 
phonetic strategy should be given the opportunity to manipulate words 
so that the relationships among spelling, meaning and phonology become 
clear. The teacher may point out a word that the child does know which 
begins with the same sound—track, tree, truck, or trick. The child 
should be permitted to contrast these words with words that begin with 
mene —Chuck, chick, church, and chat. Conceding that all of these 
words have some similarity in beginning sounds, the informed teacher 
would point out that track, tree, and truck also begin like tip, tap, 
and top. Finally, the teacher would have the child categorize the 
words according to their standard spelling, those that begin with ''t,"' 
those that begin with "'ch,'' and those with ''tr."' 

Step five involves the positive transfer of knowledge. 
Essentially when the child learns a pattern and this principle helps 
in the mastery of new words, positive transfer has taken place. For 
instance, if a child knows that more than one dog is spelled dogs, 
he can transfer and guess correctly that more than one pig is spelled 
pigs. Furthermore if the child knows how to spell track, tree, and 
track, he may also be able to spell trick. 

Step six primarily involves appropriate practice. In addition 


to the learning of spelling principles and patterns, children should 
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also learn relevant words. Although most children may develop their 
own method for effective learning, some may not. However, for those 
children who do not appear to be able to develop a systematic 
procedure the teacher should provide one and attempt to see that it 

is used. The following procedure is widely advocated and has been 
found to be effective. 

1. Look at the word and say it aloud. 

2. Cover the word and try to imagine what it looks like. 

It might help you if you close your eyes. 

3. Open your eyes but keep the word covered. Write the 
word down. 

4. Uncover the word and compare it with what you have 
written. If you misspelled the word, try again (Steps 1-3). 

5. Have someone read your spelling words to you. Write them 
down as you hear them. Check your spelling and relearn those you have 
missed. 

Step seven primarily includes the application of the knowledge 
to context. In this case the children should be given the opportunity 
and encouragement to utilize this knowledge in their daily writing 


activities. 


(Adapted from Gentry and Henderson, 1978,.pps 632r638snbundstteen agh37G;, 
pp. 347-349: and Johnson, Langford and Quorn, 1981, pp.. 584-585. ) 
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WORD RECOGNITION 


Word recognition is the process of decoding printed words 
through the use of a number of skills. Most notably these include 


visual memory and phonic, structural and contextual analysis. 


Phonic Analysis 


Phonic analysis requires three interrelated steps: (1) the 
recognition of phonic signals consisting of graphemes and grapheme 
patterns, (2) the translation of graphemes into phonemes and (3) the 
blending of the phonemes aloud or silently into a single syllable or 
word. : 

A phoneme is the smallest unit of meaningful speech. Over forty 
Bd weane in the English language have been classified, although linguists 
don't agree on the exact number. Linguists discover the different 
phonemes in a language by determining what changes in speech sounds 
indicate changes in meaning. For example, the first phoneme a the 
spoken word ''bet'' is the ''b'' sound, represented as /b/. If the first 
phoneme is changed to /p/, we have a change in meaning from ''bet'' to 
"pet.!! 

The grapheme is a written symbol used to represent a phoneme. 
There is not a direct correspondence between letters and graphemes, 
consequently these should not be viewed as synonymous. For instance, 
in the word ''chin'! two letters are used as one grapheme: to represent 
a single phoneme. Graphemes consist of the following: (1) Consonant 
letters—a single letter used to represent a speech sound called a 


consonant: (2) Vowel letter—a single letter used to represent a 
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speech sound called a vowel; (3) Consonant digraph—two consonant letters 
-used in combination to represent a single phoneme; (4) Vowel digraph— 
two vowel letters used in combination to represent a single phoneme; 
(5) Consonant blend—two or three consonant phonemes slurred together; 
and (6) Diphthong—two vowels blended together. 

For the reader this knowledge is merely one tool to use in 
making an intelligent guess as to the oral equivalent of a nrinted 
word. In nearly every case it is best to temper phonic analysis with 


structural and contextual analysis. 


Structural Analysis 

Although phonic analysis may be necessary for a child who is 
first learning to read and is sometimes required by the mature paedees 
it is generally a slow method of decoding. It is especially slow when 
the reader finds it necessary to decode every letter, digraph or blend 
ismarword one at a time, e.9., u-n-s-e-l-e-c-t-e-d.- Therefore the 
same time the teacher is giving students a firm foundation in phonics, 
he or she should begin to reduce their possible overreliance on phonic 
signals. One way of doing this is to gradually introduce children to 
structural analysis. This procedure is comprised of syllabic and 
morphemic analysis. 

Whereas syllabic analysis involves the translation of graphemes 
Or grapheme clusters into units of sound, morpheme analysis necessitates 
Pier translation into units of meaning. Let's take the word revisited 
as an example. Syllabic analysis (along with phonic analysis) of the 
word would lead eventually to re/vis'/it/ed. Morphemic analysis, on 


mewather hand. would lead to re-visit-ed. Morphemic analysis is a 
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quicker, more mature form of analysis, but one which generally relies 
on the visual memory of roots (such as visit), the visual memory of 
inflectional endings and other suffixes (such as "ed'') and the visual 
memory of prefixes (such as ''re!'). 

Teaching children to recognize morphemes and syllables can 
begin very early in a developmental program. It is possible to 
introduce the word cats, for example, shortly after the word cat has 
been thoroughly learned. After several experiences of decoding singular 
and plural nouns, the child will learn to recognize the inflectional 
ending ''s'' and to realize intuitively that the word cats represents 
two separate morphemes—''cat'' and ''s''; and that the addition or subtrac- 
tion of the morpheme ''s'' changes the meaning of the word. 

In addition to an introduction to morphemic analysis, children 
can also be introduced rather early to syllabic analysis. Words such 
as rabbit and cotton, for example, lend themselves to simple clapping 
or stamping exercises which illustrate the two distinct syllables or 
"grunts'' represented by each word. This type of primitive analysis 
would eventually lead to a more sophisticated analysis of those 
particular grapheme patterns which indicate a separation of syllables. 
In the word rabbit, for instance, the reader can see two vowel letters 
Separated by a pair of consonants. This pattern, the VC/CV pattern, 
indicates that two syllables should be uttered and that the break in 
syllables is between the two consonant letters. Having broken the 
word rabbit (or any other VC/CV word) into syllables, the child is then 
able to look for familiar phonic patterns in each syllable. In the 
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VC spelling pattern in each syllable, and this would signal a short 
vowel sound—at least for the accented syllable. 

The process of dividing words into syllables, called syllabica- 
tion, is subject to the same type of limitation that exists wi thi phon <¢ 
analysis. There are few syllabication rules that one can consistently 
rely on. As with phonic analysis children should be taught to take 
chances and be willing to make mistakes. Flexibility is imperative. 


Consequently, children should be taught to try another method of 


decoding the syllables if the first one doesn't work. 


Visual Memory 

To become a skillful reader, the child must also acquire a 
large reservoir of sight words. Consequently, children need to be 
assisted in developing their visual memory of words so that they don't 
have to spend too much time and energy analyzing them. The words 
which should be included are those which are most common to children's 
speaking vocabulary, those which are most frequently encountered in 
printed material, those which are generally most difficult to learn and 


those which particular children cannot remember. 


Contextual Analysis 

As well as being a decoding method in its own right, contextual 
analysis is the overseer of visual memory, phonic analysis and 
Structural analysis. Consequently, contextual analysis is a skill 
that should be developed alongside the other word recognition skills. 
Essentially through the development of this skill, the child should 


learn to determine whether a particular word makes sense in a sentence 
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in terms of three criteria: (1) whether the word fits grammatically 
with the rest of the sentence, (2) whether the word fits semantically 
with the sentence, and (3) whether it fits the phonic, syllabic and/or 


morphemic clues presented by the word itself. 


(Adapted from May and Eliot, 1978, 
pp: 27 oe LO 2.) 
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LANGUAGE AND READING 


A clear relationship between the language and meaning of the 
text, and the children's own language and knowledge makes material 
predictable. The more reading material reflects the whole and 
intensely meaningful language children use already, the more proficiently 
will they apply their accumulated language knowledge and world view to 
the construction of meaning. In the process of constructing meaning, 
readers make use of the three language systems: graphophonic, 


syntactic, and semantic. 


Graphophonic System 

The graphophonic system refers to the relationships between the 
sounds of language, and the written form of language. Contrary to a 
good deal of popular opinion, the English spelling system is quite 
regular and not at all haphazard. However, there is no simple one-to- 
One correspondence between the written language and the sound system. 
There are language features that exist in written language and do not 
exist in the oral language. ''Once upon a time,'' frequently found in 
storybooks, is seldom used in oral language except in storytelling. 
Clauses such as ''said Mother’ or ''John laughed'' preceded or followed by 
a quotation are common in written language, even in beginning reading 
material, yet are not frequent in oral language at alli” An additions 
there are other influences that do not permit a one-to-one relationship 
between written and oral language. 


Because of its long and complex history, as well as influences 


from several other languages, the English spelling system has more than 
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one spelling pattern that relates to the same sounds. Examples include 
vai™ as in "bait" and "'a-e'' as in hate. Although English is to a large 
extent spelled in a standard way, there are different ways to pronounce 
the same written words. To some speakers of English Mary, merry, and 
marry are homophones—pronounced exactly the same. For other speakers 
only two of those three words are homophones, and for still others all 
three words are pronounced differently. 

Because the purpose of reading is to comprehend the meaning of 
the author, readers in addition to using the graphophonic system also 
use the syntactic and semantic systems to build the relationships 


between the sounds of language and written language. 


Syntactic System 

The phrase syntactic system refers to the interrelationships of 
words, sentences, and paragraphs. It includes the interrelationships 
of word order, tense, number, and gender. Grammar is the more common 
term for syntax. All children can use the rules of their own grammar 
system rather proficiently by the time they come to school. When five- 
year-olds are asked to complete the sentence ''A boy is sliding down 
the ,'' they will always apply some acceptable noun or noun 
phrase at the end of the sentence. They will not be able to call the 


word they supply a noun or know the definition of noun; nevertheless they 


know where nouns go in English sentences. The terms syntax or grammar 


refer not to the rules imposed on the language by grammar books but to 


the rules people know intuitively by virtue of being language users. 


The syntax of written material provides significant cues for 


readers. They are able to ask, ''Does this sound like language to me?"' 
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They can use syntax to predict and then to confirm the acceptability 


of their predictions. But in order to comprehend, they must also have 


the semantic system available. 


Semantic System 

The semantic system is at the heart of the language. It includes 
the relationships within a language that establish meaning for the 
user. Everything that the user has been learning and thinking about 
the world is also involved in establishing meaning. 

People who live in apartments, trailers, or box cars that are 
secure, warm, familiar places have established the various meanings of 
house and home through their own living experiences and their use of 
language in various real-life settings. Regardless of where they have 
lived, they have said to others, ''Come over to my house after school 
today.'' ''Take this home to your mother.'' They may therefore have 
difficulty with lessons that try to explain the traditional meanings 
of house and home or may not understand why a poet would rhapsodize, 
"It takes a heap of living to make a house a home.'’ The closer the 
content of reading material is to the life and experiences of the 
Students, and the closer the concepts of reading material are to what 
students already know, the easier it is for them to understand the 
meaning relationship in the reading material. 

At the same time, reading must expand students' knowledge and 
If the material to be read has many known 


view of the universe. 


concepts along with some unknowns, readers can use what they know in 


order to understand better the unknown content or concepts. Therefore, 


in order to provide opportunities for expansion of experiences and 
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broadening of concepts, teachers should encourage students to read 
material that involves some unique experiences and that is to some 
degree beyond their own knowledge. However, if too many of the 


experiences or concepts are foreign, the reading will be nonsense to 


them. 


Integration of the Systems 

Only when the semantic cueing system is available, in addition 
to the syntactic and graphophonic systems, is there the necessary 
support for meaningful reading. Readers can then predict and confirm 
language experiences based on graphophonic and syntactic information 
and can make intelligent predictions and confirmations because they 
have the necessary semantic information available. In addition, they 
can integrate what they are reading with what they know in order to 
comprehend. 

When we add semantic meaning to the examples of spelling 
patterns presented earlier (Mary, merry, marry), we can examine the 
significance of these. 

Mary ran to the store quickly. 
The man and the woman want to marry. 
Jeff sees a merry clown. 
Clearly the more context available to the reader, the more support 


there is for understanding and comprehension. 


(Adapted from Goodman and Burke, 1980, pp. 


316 


10-13) 


oe 


best ad 2gnsbutz sos wes Bibore Zyarseet 


onde oF af ged) bos RBdAETHSgNS Suptny amoz zavil 


; =) s 
fi ve 
uy, a 7 


ofa to ynem oof Vi ,teveNoH . -. sabetwana moo pant” DHE 
?, ee 


ey seagangn a0 eles nibs odd sagiisx08 até eaqen009 16 bi 
re ei 


Ps), 
alee 


ei z ia 
bie sate 2 ott FOUN 


noisibbe ni side! beve 21 mateye gitiens Jitnetieas® ant 
yisezsoen ad avers 2] ,omereye sinafqariqes re ‘t 
myitnes bie 2oTberq aed ne> Ababa pri >béeT ald 
noltenrotn! sigseinye bee ee teniagill fo be2ed: 
yond seusaed envizemii Tass brs gnoitolbsng einen 
yoty ,notatbbs nt -eideltove noitemiotal atam . mi ‘ 


oo} vebto AF wordt yore Yedw fitin peibest ne Net 76 
are is 


: i Lee . oe ae ae 
| : me 


pablisge 20 ‘estanane Sar 07 eninsan >iananige 
att! eniabks am aw ghiner aries pyres vebhives o 


‘ 7 
en . ' ghd na 


Witeive e032 edz 2) ner eet’ 


are oF Jew nemow St baw nett Sei | Bor 
1 o « awol> Whealebrar is 
Proqaua stam ois ,Vebaer odz of o!dsi lieve dMernod' | 


| 


_ is 


sgoienteng eos 


£1-0T gq \OBRD peel bre nembood mer? berqsbA) : Ne, 


SF 


THE FUNCTIONS OF LANGUAGE 


The term function is defined as the means by which a purpose 
is achieved. The purpose that language serves is that of expressing 
and constructing meanings. Through the examination of children's 
thinking, four primary ideational functions of language can be 
recognized. These are the directive, ineecpretiveminnojective and 


relational functions. 


Directive Function 

The directive function is concerned with directing actions and 
Operations. At its simplest level it is a running commentary on 
actions as they are performed, and at its most complex it is concerned 
with the actions of the self and others in planning and co-ordinating 
a sequence of actions or operations. 

In the realization of this function two uses of language emerge: 
self directing and other directing. Prominent in the self-directing 
of language is talk that is monitoring the child's own action. This 
is usually indicated by a running commentary or monologue, which appears 
to keep the child aware of the actions he is performing. The directive 
function is evident when language is used for directing the 


actions of others. This is usually accomplished through demonstrating 


and instructing. 


The Interpretive Function 
|f a large part of the child's language is concerned with his 


Own action and activities, there is another component thatwhsed 
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reflection of the interpretation that the world has for him. Two uses 
of language serve the interpretive function: reporting and reasoning. 
Reporting serves to identify objects and events that the child 
encounters. In this sense language is used to represent items and 


events that the child observes and tends to indicate what aspects of 


the world around him the child considers important. The use of language 


for reasoning develops from reporting in which attention is given to 
several aspects of the situation to be discussed. The child uses this 
component of language to impose order on the events which make up 
experience. eee alty the interpretive function of language helps 
the child deal with the world outside himself and reflects his ability 


to scan, analyse, and recognize relationships and impose some order on 


the events which comprise his experiences. 


Projective Function 

The third of the ideational functions that language appears to 
serve is the projective function. This function is concerned with the 
Organization of meaning for events that have not yet occurred, and 
which may never take place. Essentially, the projective function 
involves the extension of thought beyond immediate or personal 
experience. Three uses of language are related to the projective 
function: the predictive, empathic and imaginative use. Predicting 
involves projecting beyond the present experience and employs 
strategies that of necessity anticipate events in the future or 
These 


Project into events that are not part of direct experience. 


Strategies include forecasting, anticipating consequences, surveying 


possible alternatives, recognizing problems and predicting solutions. 
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The empathetic use of language is concerned with imagining and expressing 
- the feelings and reactions of other people to their experiences. 

Compared to both the predictive and empathic uses of language, the 
imaginative use is utilized the most frequently by young children. 

This is most noticeable in children's representational plav. a kor 
instance, children pick up materials or objects and rename them, 

pieces of wood become boats, boxes become buildings, and sticks become 
guns. The child renames the material and by his actions indicates that 


he is regarding the material as a symbol for the actual. 


Relational Function 

The purpose of this aspect of language is to establish, maintain 
and convey relationships between people. 

All children have needs, both physical and psychological. 
These needs are made explicit through the self-maintaining use of 
language. Expression of need, protection of self interest and 
justification tA the kind of strategies that the child will use in 
an attempt to make others aware of him as a person and his needs. 
Other strategies such as criticism and threats are aimed at maintaining 
the child's status with others. Language that reflects the inter- 
actional nature of the assumed relationships, the way in which an 
approach is made and the way the approach is received, encompasses the 
The expression of these assumed relationships may 


interactional use. 


determine the kind of interaction that takes place. The strategies 


that may be used will range from self-emphasizing strategies that 
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account the other person's point of view (e.g., ''Would you like to 
give me my car back now, because I'm going home."'). 

Four aspects of language, the relational, directive, interpreta- 
tive and projective functions, have been outlined. Although this 
classification may not be exhaustive it can provide us with a set 
of descriptions of language that can be used in comparing the language 


used by different children. 


(Adapted from Tough, 1977, pp. 45-69.) 
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THE DEVELOPMENT OF THINKING 


Piaget believes that the child's intellectual growth is 
characterized by a series of stages: sensori-motor, preoperational, 
concrete operational and formal operational thought. These Stages 
represent general descriptions of how children at different ages 


interact with their environment. 


Sensori-Motor Thought 

During the first two years of life the child is making 
enormous cognitive strides. At birth the infant exhibits a limited 
range of uncoordinated reflexes which are a necessary condition for 
any subsequent development. The first four months show the start of 
adaptation. Initially the infant's adaptive action may be a chance 
matter but it will be repeated until gradually a new cognitive structure 
or scheme develops. This process is known as a circular reaction. 

In the early months primary circular reactions enable the child to 
move from the reflex sucking scheme to the more differentiated scheme 
of sucking his fingers, or from seeing and touching an object 
separately to grasping an object he can see. 

Between four and eight months the secondary circular reactions 
develop to the point in which the infant is able to act upon his 
environment in an instrumental way. For example, he can cause 
interesting sounds or sights to recur or be maintained. These 


secondary circular reactions then become co-ordinated to form more 


i i i . For instance 
complex schemes and intentionality begins to develop 


the child begins to search for hidden objects and becomes more 
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interested in new things just because they are new. 

During the latter part of this stage the child moves from this 
logic of action to representing events which are not perceptually 
present. He moves from overt physical actions to covert internalized 
actions which are called pre-operations. At this point the child 
becomes capable of thinking about doing X rather than actually 
performing the ‘physical manipulations. The sensori-motor stage ends 
when the infant is able to represent what he knows symbolically so 
that what he knows is no longer tied to what he does. To be able to 
think symbolically means that the child can represent an event in his 


mind and internally reflect upon it. 


Preoperational Thought 

The second broad period of intellectual development is the 
preoperational stage. In the preoperational period the child begins 
to use mental symbols (images or words) that stand for or represent 
objects that are not present. Some examples are found in the child's 
play: his bicycle may be an airplane, a box becomes a house, and a 
piece of cloth is used as a robe. The use of symbols is also seen 
in deferred imitation, that is, imitation of a model that is no longer 
present. 

During the early part of this stage, the child is egocentric 
Bad centered about himself. He is unable to take another person s 
point of view. Furthermore, the concepts of the preoperational child 
and his understanding of situations are likely to be determined by his 


immediate perceptions and often he perceives only a single salient 


aspect of a particular object or event. Consequently the child may 
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may have no real conception of abstract Principles that guide classi fica- 


“tion and seriation. 


jhe Stage of Concrete Operations 


During this period the deficiencies of the preoperational period 
are, to a large extent, overcome. The child acquires the concept of 
conservation and becomes more aware of the principle of invariance. 
Furthermore, he acquires the concept of reversibility or the idea that 
in thoughts steps can be retraced, actions can be cancelled, and the 
Original situation can be restored. 

The operational child also succeeds in other tasks where pre- 
Operational children fail. He has a more advanced notion of classes 
in an abstract sense, and he can sort objects on the basis of such 
characteristics as shape, color and aia He also understands relation- 
ships between classes and subclasses, and can recognize that an object 
can belong to both classes simultaneously. 

The cognitive achievements of the stage of concrete operations 
make the child's thought much more solid and flexible than it was 
earlier. He is capable of elementary logical processes, or operations, 
and reasoning deductively from premise to conclusion. However, he 
does so in limited and elementary ways, applying logic only to concrete 


events and representations of these. 


Formal Operations 
Dealing with verbal expressions of logical relationships 
requires ''formal operations!’ as distinct from ''concrete operations," 


and children do not ordinarily use these until the age of eleven or 
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twelve. The application of logical rules and reasoning to abstract 
problems and propositions is the essence of mature intellectual 
ability. The adolescent can reason deductively, making hypotheses 
about problem solutions, and hold many variables in mind Simultaneously. 
He is capable of scientific reasoning and of formal logic, and he can 
follow the form of an argument while discarding its concrete content. 

In contrast with the operational child who is concerned only 
with concrete objects and representations of these, the adolescent 
seems preoccupied with thinking. He takes his own thought as an object 
and thinks about thinking, evaluating his own and others' logic, ideas 
and thoughts. He considers general laws as well as real situations, and 
he is concerned with the hypothetically possible as well as reality. 
His dependence on the perception or manipulation of concrete objects 
is greatly reduced; he need no longer confine his attention to the 
immediate situation. By the time he is fifteen, the adolescent 
solves problems by analyzing them logically and formulating hypotheses 
about possible outcomes that might occur. The hypotheses may be 
complex ones involving many possible combinations of outcomes. 
Nevertheless, the individual who has attained the stage of formal 
operations attempts to test these hypotheses either mentally or in 


reality by experiments. 


(Adapted from Mussen, 1973, pp. 31-36.) 
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APPENDIX B 


READING MATERIAL, Pl, P2, P3, P4, Prl, Pr2 
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THE FUNCTIONS OF LANGUAGE (P1) 


The term function is defined as the means by which a purpose is 
achieved. The purpose that language serves is that of expressing and 
constructing meanings. Through the examination of children's thinking, 
four primary ideational functions of language can be recognized. 

These are the directive, interpretive, projective and relational 


functions. 


Directive Function 

The directive function is concerned with directing actions and 
Operations. At its simplest level it is a running commentary on 
actions as they are performed, and at its most complex it is concerned 
With the actions of the self and others in planning and co-ordinating 
a sequence of actions or operations. 

In the realization of this function two uses of language emerge: 
self-directing and other-directing. Prominent in the self-directing 
of language is talk that is monitoring the child's own action. This 
is usually indicated by a running commentary or monologue, which 
appears to keep the child aware of the actions he is performing. The 


other directive function is evident when language is used for directing 


the actions of others. This is usually accomplished through demon- 


strating and instructing. 


The Interpretive Function 


If a large part of the child's language is concerned with his 


own action and activities, there is another ee 


reflection of the interpretation that the world has for him. Two uses 
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of language serve the interpretive function: reporting and reasoning. 
Reporting serves to identify objects and events that the child 
encounters. In this sense language is used to represent items and 


events that the child observes and tends to indicate what aspects of 


the world around him the child considers important. The use of language 


for reasoning develops from reporting in which attention is given to 
Several aspects of the situation to be discussed. The child uses this 
component of language to impose order on the events which make up 
experience. Essentially the interpretive function of language helps 
the child deal with the world outside himself and reflects his ability 
to scan. analyse, and recognize relationships and impose some order on 


the events which comprise his experiences. 


Projective Function 

The third of the ideational functions that language appears to 
serve is the projective function. This function is concerned with 
the organization of meaning for events that have not yet occurred, and 
which may never take place. Essentially, projective functioning 
involves the extension of thought beyond immediate or personal experi- 
ence. Three uses of language are related to the projective function: 
the predictive, empathetic and imaginative use. Predicting involves 


projecting beyond the present experience and employs strategies that 


of necessity anticipate events in the future or project into events 


that are not part of direct experience. These strategies include 


forecasting, anticipating consequences, 


recognizing problems and predicting solutions. The empathetic use of 


landugage is concerned with imagining and expressing the feelings and 


surveying possible alternatives, 
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reactions of other people to their experiences. Compared to both the 
predictive and empathic uses of language, the imaginative use is 
utilized the most frequently by young children. This is most noticeable 
in children's representational play. For instance, children pick up 
materials or objects and rename them, pieces of wood become boats, 

boxes become buildings, and sticks become guns. The child renames 

the material and by his actions indicates that he is regarding the 


Material as a symbol for the actual. 


Relational Function 

The purpose of this aspect of language is to establish, maintain 
and convey relationships between people. 

All children have needs, both physical and psychological. These 
needs are made explicit through the self-maintaining use of language. 
Expression of need, protection of self interest and justification are 
the kinds of strategies that the child will use in an attempt to make 
others aware of him as a person and his needs. Other strategies such 
as criticism and threats are aimed at maintaining the child's status 
with others. Language that reflects the interactional nature of the 
assumed relationships, the way in which an approach is made and the 
way the approach is received, encompasses the interactional use, The 


expression of these assumed relationships may determine the kind of 


interaction that takes place. The strategies that may be used will 
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person's point of view (e.g. "Would you like to give me my car back 


now, because I'm going home."). 


(Adapted from Tough, 1977, pp. 45-69) 
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THE DEVELOPMENT OF THINKING (P2) 


Piaget believes that the child's intellectual growth is character- 
ized by a series of stages: sensori-motor, preoperational, concrete 
operational and formal operational thought. These stages represent 
general descriptions of how children at different ages interact with 


their environment. 


Sensori-Motor Thought 

During the first two years of life the child is making enormous 
cognitive strides. At birth the infant exhibits a limited range of 
uncoordinated reflexes which are a necessary condition for any sub- 
sequent development. The first four months show the start of 
adaptation. Initially the infant's adaptive action may be a chance 
matter but it will be repeated until gradually a new cognitive struc- 
ture or scheme develops. This process is known as a circular reaction. 
In the early months primary circular reactions enable the child to move 
from the reflex sucking scheme to the more differentiated scheme of 
sucking his fingers, or from seeing and touching an object separately 
to grasping an object he can see. 

Between four and eight months the secondary circular reactions 


develop to the point in which the infant is able to act upon his 


environment in an instrumental way. For example, he can cause 


interesting sounds or sights to recur or to he maintained. These 


secondary circular reactions then become co-ordinated to form more 


complex schemes and intentionality begins to develop. For instance, 


the child begins to search for hidden objects and becomes more 
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interested in new things just because they are new. 

During the latter part of this Stage the child moves from this 
logic of action to representing events which are not perceptually 
present. He moves from overt physical actions to covert internalized 
actions which are called pre-operations. At this pomnt che*cheta 
becomes capable of thinking about doing X rather than actually performing 


the physical manipulations. 


Preoperational Thought 

In the preoperational period the child begins to use mental 
symbols (images or words) that stand for or represent objects that 
are not present. Some examples are found in the child's play: his 
bicycle may be an airplane, a box becomes a house, and a piece of 
cloth is used as a robe. 

During the early part of this stage, the child is egocentric and 
centred about himself. He is unable to take another person's point of 
view. Furthermore, the concepts of the preoperational child and his 
understanding of situations are likely to be determined by his 
immediate perceptions and often he perceives only a single salient 
aspect of a particular object or event. Consequently the child may 


have no real conception of abstract principles that guide classifica- 


tion and’ seriation. 


The Stage of Concrete Operations 
During this period the deficiencies of the preoperational period 


are, to a large extent, overcome. The child acquires the concept of 
’ 


conservation and becomes more aware of the principle of invariance. 
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Furthermore, he acauires the concept of reversibiPityrorttinhe ded 
that in thoughts steps can be retraced, actions can be cancelled, and 
the original situation can be restored. 

The operational child also succeeds in other tasks where pre- 
operational children fail. He has a more advanced notion of classes 
in an abstract sense, and he can sort objects on the basis of such 
characteristics as shape, colour and size. He also understands 
relationships between classes and subclasses, and can recognize that 
an object can belong to both classes simultaneously. 

The cognitive achievements of the stage of concrete operations 
Make the child's thought much more solid and flexible than it was 
earlier. He is capable of elementary logical processes, or 
operations, and reasoning deductively from premise to conclusion. 
However, he does so in limited and elementary ways, applying logic 


only to concrete events and representations of these. 


Formal Operations 
Dealing with verbal expressions of logical relationships requires 


: : : 
"formal operations" as distinct from "concrete operations,” and children 


do not ordinarily use these until the age of eleven or twelve. The 
application of logical rules and reasoning to abstract problems and 
propositions is the essence of mature intellectual ability. The 

adolescent can reason deductively, making hypotheses about problem 
solutions, and hold many variables in mind simultaneously. He is 


capable of scientific reasoning and of formal logic, and he can 


follow the form of an argument while discarding its concrete content. 
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In contrast with the operational child who is concerned only with 
concrete objects and representations of these, the adolescent seems 
preoccupied with thinking. He takes his own thought as an object and 
thinks about thinking, evaluating his own and others' logic, ideas and 
thoughts. He considers general laws as well as real Situations, and 


he is concerned with the hypothetically possible as well as reality. 


(Adapted from Mussen, 1973, pp. 31-36) 
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KINDS OF VARIANCE (P3) 


To obtain answers to research questions, and to test hypotheses, 
different kinds of variance are compared. These forms of variance 
are population and sample variance, systematic variance, between-group 


variance and error variance. 


Population and Sample Variances 
Population variance is the measure of U, a universe of population 
of measures. If all the measures of a defined universal set, U, are 
known, then the variance is known. More likely, however, all the 
Measures of U are not available. In such cases the variance is 
estimated by calculating the variance of one or more samples of U. 
A good deal of statistical energy goes into this important problem. 
A question may arise: How variable is the intelligence of the citizens 
OLeCanadaratThississacUeorrpopulation*question.mmIf theretwerera 
complete list of all the millions of people in Canada, and there were 
also a complete list of intelligence test scores of these people— 
the score variance could be simply if wearily computed. No such list 
exists. So samples—hopefully representative samples—of Canadians 
are tested and means and score variances computed. The samples are 
used to estimate the mean and variance of the whole population. 
Sampling variance is the variance of statistics computed from 
samples. The means of four random samples drawn from a population 


will differ. If the sampling is random and the samples are large 


i i 1m 
enough, the means should not vary too much. Thee tS 


the means should be relatively small. 
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Systematic Variance 
Perhaps the most general way to classify variances is as 
Systematic variance. Systematic variance is the variation in measures 
due to some known or unknown influences that "cause" the scores to 
lean in one direction more than another. Any natural or man-made 
influences that cause events to happen in a certain predictable way 
are systematic influences. The achievement test scores of the children 
in a wealthy suburban school will tend to be systematically higher than 
the achievement test scores of the children in a city slum area school. 
Expert teaching may systematically influence the achievement of i. 
children—as compared to the achievement of children taught inexpertly. 
There are many, many causes of systematic variance. The scientist 
seeks to separate those in which he is interested from those in which 
he is not interested. Additionally he must attempt to separate from 
his systematic variances, variance that is random. Indeed, research 


may narrowly and technically be defined as the controlled study of 


variances. 


Between-Groups (Experimental) Variance 
One important type of systematic variance in research is between- 


groups or experimental variance. Between-groups or experimental 


variance, as the name indicates, is the variance that reflects 


systematic differences between groups of measures. The variance 


discussed previously, score variances, reflects the differences between 


individuals in a group. We can say, for instance, that,. on the basis 


of present evidence and current tests, the variance in intelligence 


of a random sample of eleven-year-old children ishabont! 225 -LO pornts:. 
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Pris tigure’ isa 'statistic that tells? us“how much! tHe individuals 
differ from each other. Experimental variance, on the other hand, is 
the variance due to the differences between groups of individuals. 

It is often called "between-groups" variance. If the achievement of 
urban and rural children in comparable schools is measured, there 
would be differences between the urban and rural groups. Groups as 
well as individuals differ or vary, and it is possible and appropriate 


to calculate the variance between these groups. 


Error Variance 

It is probably safe to say that the most ubidquitous kind of 
variance in research is error variance. Error variance is the 
fluctuation or varying of measures due to chance. Error variance is 
random variance. It is the variation in measures due to the usually 
small and self-compensating fluctuations of measures—now here, now 


there; now up, now down. 
It can be said that error variance is the variance in measures 
due to ignorance. Imagine a great dictionary in which everything in 


the world—every occurrence, every event, every little thing, every 


great thing—is given in complete detail. To understand any event 


that has occurred, that is now occurring, or that will occur, all one 


needs to do is look it up in the dictionary. With this dictionary 


there are obviously no random or chance occurrences. Everything is 


accounted for. In brief, there is no error variance; all is systematic 


variance. Unfortunately—or more likely fortunately—we do not have 


such a dictionary. Many, many events and occurrences cannot be 


explained. Much variance eludes identification and control. This 
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is error variance—at least as long as identification and control 


elude us. 


(Adapted from Kerlinger, 1973, pp. 73-80) 
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TYPES OF LEARNING (P4) 


Although individuals utilize many forms of learning, the four 
types most prominent, particularly in the construction of higher level 
cognitions, are discrimination learning, concept learning, rule 


learning and problem solving. 


Discrimination Learning 

In discrimination learning the individual learns to make "n" 
different identifying responses to as many different stimuli, which 
May resemble each other in physical appearance to a greater or lesser 
degree. Although the learning of each stimulus-response (Ss-R) 
connection is a simple example of stimulus-response learning, the 
connections tend to interfere with retention, particularly if the 
discriminative aspects of the chain have not been internalized. 

To i iastrate? When an individual acquires a chain that makes 
it possible for him to say alumette to "match," and then goes on to 
learn to say fromage for "cheese," he may by so doing weaken the 
first chain; he may forget the French word for "match." If he tries 


to learn four French words at once, rather than two, the process will 


be more than twice as difficult; six at once will be more than three 


times as difficult; and so on. Increasing the number to be learned 


does not change the basic nature of the learning, process,, bur 4c woh 


lights the effects of another process—forgetting. Consequently, to 


inhibit memory loss in discrimination learning, individual chains 


connecting each distinctive stimulus with each identifying response 


must be thoroughly internalized by the individual. 
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Concept Learning 

Through concept learning the individual's behaviour comes to be 
controlled, not by particular stimuli that can be identified in 
Specific physical terms, but by abstract properties of such stimuli. 
As an example, we may consider how a child learns the concept middle. 
Initially, he may have been presented with a set of blocks arranged 
like this: 2 | | e. If previous Ss-R learning has enabled him 
to receive reinforcement for a request such as "Give me a block," he 
can then readily learn the simple chain of picking up the middle 
block when his parent says, "Give me the middle one." Similar chains 
can then be established with other objects, such as balls arranged 
in the same configuration © i) Cf) 7 Or Stices | 4 i. 

Adults, because of treater language facilitv, need not learn new 
concepts in the manner previously described. If an adult does not 
happen to know what middle means he may learn it by acquiring a chain 
linking this word with another concept he already knows, such as in 


between. 


Rule Learning 
A rule expresses the relationship between two or more concepts. 


In a formal sense a rule is a chain of two or more concepts. Rule 


learning is examplified by the acauisition of the "idea" contained 


, Bi. a "the pronoun 
in such propositions as "gases expand when heated"; and ‘ 


'each' takes a singular verb." Human beings must learn large numbers 


of such rules, from simple ones to highly complex ones. 
Although the possibility exists that these rules can be learned 


; in limited generalizabilit 
as simple verbal chains, doing so would result in J Y 
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and application of the rule. Referring to our previous example "the 
pronoun ‘'each' takes a singular verb" the only kind of performance that 


would be possible following such learning would be verbatim recall. 


Problem Solving 

Once the human being has acquired some rules, he can use them for 
many purposes in dealing with and controlling his environment. The 
individual can combine the rules he has already learned into a great 
variety of novel higher-order rules. He may do this by stimulating 
himself and also be responding to various forms of stimulation from 
his environment. By means of the process of combining old rules into 
new ones, he solves problems that are new to him and thus acquires a 
still greater store of new capabilities. 

To solve a problem the learner must be able to identify the 
essential features of the response that will be in the solution before 
he arrives at the solution. This goal orienting condition appears to 
be important because of the lengthy chain involved in the process. 

Then the necessary rules which have been previously learned are recalled 
and are combined so that a new rule emerges and is learned. 

The occurrence of problem solving events are likely “€o -occurisro 
a greater or lesser degree in most daily activities. When an individual 


maps his route through traffic (as opposed to simply being swept along 


by it), he is solving a problem. This is further exemplified by the 


problems that are solved by students in composing reports and themes, 


in marshalling arguments to present a point of view, and in performing 


laboratory experiments. 


(Adapted from Gagné, 1970, pp. 47-64) 
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THE SCIENTIFIC PROCESS (Pr 1) 


The scientific process is a naturally OCCULFING Part of our Jnves- 
In addition to this feature, science is characterized by a search for 


regularity, observation, and information processing. 


Search for Regularity 

The first and probably most important feature of the scientific 
process is the search for regularities. A regularity is a pattern 
that has occurred in the past and can be expected to occur again in the 
future. The world is full of regularities such as: the sun rises in 
the east and like noles of a magnet repel while unlike poles attract. 

Defining science as a search for regularity implies a dual nature 
of science. On the one hand science is a search, which implies a 
Sencinuing activity. This is the process aspect of science; <in) the 
search for regularities, people engage in certain processes, Such as 
observing and inferring. The other dimension of science is the product 
or content of that search—the facts, concepts, and generalizations 
that scientists have formed. One way to distinguish between process 
and product is to think of the process dimension as the doing component 
of this process. While the actual forming of regularities involves 
the regularities once formed refer to 


the process nature of science, 


the product or content of science. 


Science is a naturally occurring phenomenon and people often 


det ASvscilentists without’ even knowing it. -For example, shoppers 


will often go to several stores, stopping at each for particular items. 
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Through their experience they learn that certain stores have better 
produce, others have better meats, and still others have cheaper canned 
goods. These conclusions are reached through observations the people 
make as they shope. From these observations, regularities are formed 
which are used to guide future shopping behaviour. 

A person is also doing science, for example, when he or she 
varies a recipe slightly and notes the changes in the final Product. 
It also occurs when someone attempts to change his or her behaviour 
and watches what effect this new behaviour has on other people, or 
when a teacher uses a new teaching techniaue and observes what effect 
this technique has on student performance. All these people are 
attempting to find patterns in their world by shaping their observa- 


tions into recognizable forms. 


Science is Based on Observable Data 

So far we have said science is an attempt to form patterns, and 
iewle a natural activitvifor people, A third charactertelic ist har 
the regularities formed are based upon observable data. This is in 
contrast to nonscientific activities in which people form conclusions 
on the basis of opinions, feelings, superstitions, or authority. 

For instance, historically, people described illnesses in terms 


of evil spirits. These people were not involved in the process of 


science, because their conclusions were based on superstition rather 


than on observable data. Later, when people formed the generalization, 


"Disease is caused by bad air," the process they followed could be 


considered scientific, even though this beliet Ls noe currentix 


i the evidence that 
accepted. The regularity formed was based upon 
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closing the window at night prevented the sickness. From this observa- 
tion they concluded that sickness was sometimes caused by the air 
itself. In time, however, the idea of humours became harder and harder 
to accept because it failed to explain these other observations: 
mosquito netting prevents malaria, physically fit people are less 
susceptible to disease than unfit people, and people who keep themselves 
clean are sick less often than their dirtier counterparts. Because 

the idea of humours was unable to account for all the observations, 


a new explanation was sought and the germ theory of disease was born. 


Science is Information Processing 

We have seen that science is characterized by a search for 
regularities or patterns based on observable data; in order for the 
process to be considered scientific, people must form the parece on 
the basis of the information rather than on intuition or superstition. 
In doing so they take single items of information, summarize the 
information and transform it into regularities that are more usable 
than the isolated pieces themselves. This activity, called information 
processing, is a fourth major characteristic of science. For example, 
the statement "Disease is caused by bad air" was based on observations 
or information about how closing windows could prevent malaria. 


Information processing occurred when these separate observations were 


summarized in a generalization. 


(Adapted from Kauchak and Eggen, 1980.44PR, 3415) 
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THE QUEST FOR EQUILIBRIUM (Pr 2) 


Cognitive equilibrium is maintained through the processes of 


adaptation, accommodation, assimilation, and organization. 


Adaptation 

Adaptation is the individual's constant effort to understand the 
surrounding world through the processing of information. In doing 
this, the regularities already formed are often adeauate. For example, 
if you looked up from this page to the room around you and saw 
familiar sights and objects, the regularities that you have would be 
adequate to describe or explain these sights. If something that you 
Saw is out of place or strange (if there was an elephant in the room), 
then your mind would attempt to form an explanation to account for 
this discrepant information. Adaptation occurs when the individual 
interacts with the environment and either understands that environ- 
ment (achieves a state of eauilibrium) or tries to figure out why he 
or she does not. 


Adaptation occurs through two complementing and reciprocal 


processes, assimilation and accommodation. Assimilation refers to 


the process of interpreting or viewing the external world according 


to structures (regularities that he already possesses). For example, 


when a small girl eyes a four-legged animal and says, "Doggie," she 


is assimilating the information she is receiving about the animal 


(four legs, brown and white fur) into her existing cognitive structure. 
iy 


Everything is fine for the child until the animal walks up to her and 


meows. Then accommodation must occur. 
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Accommodation 

Accommodation refers to the processes of changing existing mental 
structures or patterns in response to the realities of the environ- 
ment. Accommodation occurs when we learn something new, when we 
change our minds on a position because of new information, or when 
we change our attitudes about a person or groups of people because of 
experiences we have had. When accommodatiom takes place the content 
of our minds—concepts, generalizations, attitudes and views—changes 
to make them more in line with the real world around us. The young 
child encountering the animal had to do this when the "dog" meowed. 
According to past experience, dogs bark and don't meow. In attempting 
to reconcile or accommodate her mental structures or ideas with this 
new experience, she had two options: to conclude that dogs do indeed 


meow or to. conclude that not all small, four-legged animals are dogs. 


Assimilation 

Assimilation involves the person's dealing with the environment 
in terms of his structures, while accommodation involves the trans- 
formation of his structures in response to the environment. Although 


conceptually distinct, these processes are simultaneouslv present in 


every act. To illustrate: Suppose an infant offtour months “is 


presented with a rattle. The child has never before had the oppor- 


tunity to play with rattles or similar tovs. The rattle, then, is a 


feature of the environment to which he needs to adapt. The infant 


triés tiotgrasp the "rattle. In order to do this successfully he must 


accommodate Ficst, he must accommodate his visual activities to 


Perceive the rattle*correctly; then he must reach out and accommodate 
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his movements to the distance between himself and the rattle; in 
grasping the rattle he must adjust his fingers to the shape; in 

2 eting the rattle he must accommodate his muscular exertion to its 
weight. In sum, the grasping of the rattle involves a series of 
acts of accommodation, or modification of the infant's behavioural 
structures to suit the demands of the environment. 

Grasping the rattle also involves assimilation. In the past the 
infant has already grasped things; for him, grasping is a well- 
formed structure of behaviour. When he sees the rattle for the first 
time he tries to deal with the novel object by incorporating it into 
a habitual pattern of behaviour. In a sense he tries to transform the 
novel object into something that he is familiar with, namely a thing 
to be grasped. We can sav, therefore, that he assimilates the object 


into his framework. 


Organization 

The product of this process of adaptation is a new or modified 
organization. Essentially when we learn something new, we can say 
that the organization of our mind has changed. This change might 
consist of the addition of a new fact, concept, or generalization, 
or it could consist of the altering of an old regularity. For 
example, if a student who has previously thought of mammals as having 


four legs finds out that whales are mammals, the concept of mammal 


changes and a change in organization occurs. A new or modified 


structure results and some semblance of equilibrium returns to the 


cognitive system. 


(Adapted from Kauchak and Eggen, 1980, pp. 53-58 
and Ginsburg and Opper, 1969, pp. 18-19) 
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APPENDIX C 
CLOZE READABILITY: INSTRUCTIONS , EXAMPLE PASSAGE 


AND FAMILIARITY QUESTIONS 
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I.D. NUMBER 
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Program of Studies | Major 
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Years of University Training 


INSTRUCTIONS 


In this task you will be presented with six passages. Each 
passage will be preceded by a question, concerning topic familiarity. 
Please respond to the question before reading the passage. 

The passages are incomplete in that certain words are omitted. 
While you are reading the selection, write in the blank the word which 
you think will make sense and best complete the passage. Complete the 
passages in order of presentation. 

Upon completion of each passage inform me before continuing on to 
the next passage. 


Please turn to the example passage and we will begin. 
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EXAMPLE PASSAGE 


THE COMPOSITION OF AIR 


For hundreds of years it was believed that air was a single 
substance, but it is now known that air is a mixture of several gases. 
common gases, nitrogen and » make 
up about 99% the total volume of 
About 78% of the consists of nitrogen and 
21% is oxygen. The consists of very small 
of carbon dioxide, hydrogen, ozone, and 


of the gases neon, krypton, helium 


xenon. Besides these gases, contains water vapour and 


small particles of solid <  eL Ee 
particles most commonly found in air are salt from the sea, dust from 


the earth, microbes, and the pollen grains and spores produced by 


plants. 


(Sack and Yourman, 1971, p. 80) 
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ORIGINAL PASSAGE 


THE COMPOSITION OF AIR 


For hundreds of years it was believed that air was a single 
substance, but it is now known that air is a mixture of several 
gases. Two common gases, nitrogen and oxygen, make up about 99% of 
the total volume of air. About 78% of the air consists of nitrogen 
and nearly 21% is oxygen. The remainder consists of very small 
quantities of carbon dioxide, hydrogen, and ozone, andof the rare 


gases neon, krypton, helium, and xenon. Besides these gases, air 


contains water vapour and many small particles of solid matter. The 


particles most commonly found in air are salt from the sea, dust from 


the earth, microbes, and the pollen grains and spores produced by 


plants. 


(Sack and Yourman, 1971, p. 80.) 
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This is a passage about the composition of air. 


discuss how familiar you are with this topic. 


Sot 


Briefly 
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This is a passage about the functions of language. Briefly discuss 


how familiar you are with this topic. 


SDS 


This is a passage about the development of thinking. Briefly 


discuss how familiar you are with this topic. 
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This is a passage about different kinds of variance. Briefly 
discuss how familiar you are with this topic _ . 
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This is a passage about different types of learning. Briefly discuss 


how familiar you are with this topic. 
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This is a passage about the maintenance of cognitive 
equilibrium. Briefly discuss how familiar you are with this topic. _ 
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This is a passage about the scientific process. Briefly discuss 


how familiar you are with this topic. 
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APPENDIX D 


IDEA UNIT IDENTIFICATION: GRADUATE AND UNDERGRADUATE 


STUDENT INSTRUCTIONS AND UNDERGRADUATE STUDENT 


PRACTICE SESSION PASSAGE 
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INSTRUCTIONS: GRADUATE AND UNDERGRADUATE STUDENTS 


iD. NUMBER 


Program of Studies Mie 


Mears Of University Training 


cS 


‘ 
INSTRUCTIONS 


IDEA UNITS 


Please read the passage and then divide the text into 
Midavidual idea units by placing a vertical line at the division 
point. 

®n idea unit is defined as one which contains a complete 
thought and/or represents a pausal unit. (a place where a 


reader may pause) 
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UNDERGRADUATE STUDENT PRACTICE SESSION PASSAGE 


DETERMINING AGE WITH RADICCARBON 


Carbon-14, also called radiocarbon is formed bv the activity 
of cosmic rays on the earth's atmosphere. The more cosmic-ray activity, 
the more radiocarbon is formed. The less cosmic-ray activity, the less 
radiocarbon is formed. 

Plants absorb radiocarbon from the atmosphere. \hen man eats 
plants, his body also absorbs radiocarbon. At death, the accumulation 
of radiocarbon in his body stops, and what is »resent continues to 
decay and is not replaced. In about 5,600 years the radiocarbon is 
thought to be half gone, it is therefore said to have a "half-life" of 
that time. 

Thus, scientists take wood, charcoal, bone, or some other once- 
living object, and get an idea of its age by measuring the radioactive 
Carbon present. If it is nearly half gone, the object is considered 
about 5,000 years old; nearly three-quarters cone, about 8,000 years 


old and soon. Items over 20,000 years old cannot be datea by this 


method. 


(Sack and Yourman, 1971, p. 64) 
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APPENDIX E 


IDEA UNIT RANKING: GRADUATE AND UNDERGRADUATE STUDENTS: 


INSTRUCTIONS, EXAMPLE PASSAGE AND CRITERIA FOR 


DETERMINING THE RANKING OF THE IDEA UNITS 
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INSTRUCTIONS 


Idea units differ in their importance to the central 
meaning of a passage, and can provide support to the essential 
Meaning of the text to a greater or lesser degree. Essentially, 
units can be ranked in terms of whether they provide the most 
Meeeorte (4), moderate support (3), little support °(2)/ and 


Minimal support (1), to the central meaning of the passage. 


Please read the passage and assign each idea unit a ranking 


mae 3, 2, OY 1. 


4... Most support the central meaning 
3... Moderate support to the central meaning 
pe. e Little support to the central meaning 


1... Minimal support to the central meaning 
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EXAMPLE PASSAGE 


THE FATHER, HIS SON, AND THEIR DONKEY 


F aie Se and his son/were oe their donkey to res i, 
nin/et the marketplace/ They had not sg & great distance/ when they 
met a group of pretty maidens/ ho were returning from the town / 

The young girls were talking and laughing/when one of them cried Out, 
"Look there / Did you ever ae such foots jt be walking alongside 
the donkey when they nteht be riding it2y/ The father, gienere heard 
this / tord nie son to get i on the donkey and he continued to 
Stroll along merrily / 

They traveled a little Shea down the road,/anc soon came 
upon a group a oid men talking./ "There," said one of ee “thet 
proves what I was saying. ee respect is shown to old age eee ‘ey 
Do you see that eke young boy riding the gonkey / white his father has 
to wak2/ You Sone get dovn/and Tet your ce Upon this 
the son got down from the donkey and the father took his place 

They had not gone far when they happened upon a group of 
women and children. "Why, you lazy old fellow, you should be ashamed," 
cried several women at once. "How can you ride upon the beast, when 


that poor little boy can hardly keep up with you?" So the good-natured 


father hoisted his son up behind him. 


By now they had almost reached the town. “Tell me friend," 


Said a townsman, "is that donkey your own?” 
"Why yes," said the father. 
"T would not have thought so,".said the other, “by the way you 


Overwork him. hy, you two are strong and are better able to carry the 
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poor beast than he is to carry you." 

"Anything to please you sir," said the father, "we can only 
try." So he and his son got down from the donkey. They tied the 
animal's legs together, and taking a pole, tried to carry him on their 
Shoulders over a bridge that led to the marketplace. This was such an 
odd sight that crowds of people gathered around to see it, and to 
laugh at it. The donkey, not liking to be tied, kicked so ferociously 
that he broke the rope, tumbled off the pole into the water, and 
scrambled away into the thicket. 

With this, the father and his son hung down their heads and 
made their way home again, having learned that by trying to please 


everybody, they had pleased nobody, and lost the donkey too. 
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CRITERIA AND EXAMPLES USED TO DETERMINE THE RANKING 


Level 4 


Level 3 


Level 2 


Level 1 


5b om more 


Example: 


5 or more 


Example: 


OG 


5 or more 


Example: 


5 or more 


Example: 


Oc 


5 or more 


Example: 


5 or more 


Example: 


participants must agree that 


Idea Unit Number 3, P2: 
4,4,4,4,4,3,4,4,3. 


participants ranked the unit 
Idea Unit Number 28, P2: 

By ei inne 
participants ranked the unit 


Idea Unit Number 12, P2: 
FG IRS RE, PO? 8. As PRE ip 


participants ranked the unit 
Idea Unit Number 10, P3: 

D2 22ers 
participants ranked the unit 


Idea Unit Number 25, P3: 
2 dikeonleoe tales 


participants ranked the unit 


Idea Unit Number 52, P3: 
bil eae? e2ehl 


OF THE IDEA UNITS FOR THE GRADUATE STUDENTS 


the unit was a 4. 


ast ap 3 


as 3 and 4 combined. 


as a 2. 


as a 2 and a 1 combined. 
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Level 4 


Level 3 


Level 2 


Level 1 


7 or more 


Example: 


7 or more 


Example: 


ORE 


7 he wore 


Example: 


7 or more 


Example: 


or 


7 or more 


Example: 


7 or more 


participants must agree that 


Idea Unit Number 2, P4: 
Bio 47 474537474, 4, 35 303 


participants ranked the unit 
Idea Unit Number 14, P4: 
373739373737413437372,4 
participants ranked the unit 


Idea Unit Number 36, P3: 
Bom io On Ore rere rarere 


participants ranked the unit 
Idea Unit Number 24, P3: 
2 2g Si Cee 
participants ranked the unit 


Tdea Unit Number 26, Ps: 
DIDAL fe plop Se Re ee 


participants ranked the unit 


No instances of this ranking occurred, 
hypothetical example would be: 
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CRITERIA AND EXAMPLES USED TO DETERMINE THE RANKING 
OF THE IDEA UNITS FOR THE UNDERGRADUATE STUDENTS 


the unit was a 4. 


as 


as 


as 


as 


as 


a 


a 


3 and 4 combined. 


2-and 1 combined. 


ale 


however a 
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APPENDIX F 
PASSAGES Pl, P2, P3, P4, IDEA UNITS AND 


IDEA UNIT RANKINGS 


Most Support = M 
Some Support = § 


Little Support = L 
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THE FUNCTIONS OF LANGUAGE (P1) 


The term function is defined as the means by which a 
purpose is achieved. 


The purpose that language serves is that of expressing 
and constructing meanings. 


Through the examination of children's thinking, LOour 
primary ideational functions of language can be 
recognized. 


These are the directive, interpretive, projective and 
relational functions. 


Directive Function 


Sis 


Ls 


ii. 


i. 


14. 


The directive function is concerned with directing actions 


and operations. 


At its simplest level it is a running commentary on 
actions as they are performed, 


and at its most complex it is concerned with the actions 
of the self and others in planning and co-ordinating a 
sequence of actions or operations. 


In the realization of this function two uses of language 
emerge: 


self-directing and other-directing. 


Prominent in the self-directing of language is talk that 
is monitoring the child's own action. 


fhisais usuallyeindicatedeby %a running commentary or 


monologue, 


which appears to keep the child aware of the actions he 
is performing. 
The other directive function is evident when language is 


used for directing the actions of others. 


This is usually accomplished through demonstrating 


and instructing. 


Ranking 
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The Interpretive Function 


D's 


O'. 


Ee 


LS. 


es 


gO. 


2m. 


2s 


Zo. 


If a large part of the child's language is concerned 
with his own action and activities, 


there is another component that is a reflection of the 
interpretation that the world has for him. 


Two uses of language serve the interpretive function: 
reporting and reasoning. 


Reporting serves to identify objects and events that 
the child encounters. 


In this sense language is used to represent items 
and events that the child observes and tends to 
indicate what aspects of the world around him the 
child considers important. 


The use of language for reasoning develops from reporting 
in which attention is given to several aspects of the 
Situation to be discussed. 


The child uses this component of language to impose 
order on the events which make up experience. 


Essentially the interpretive function of language helps 
the child deal with the world outside himself 


and= reflects his: ability to scan, analyse, and recognize 
relationships and impose some order on the events which 


comprise his experiences. 


Projective Function 


24, 


Ns 


26. 
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The third of the ideational functions that language 
appears to serve is the projective function. 


This function is concerned with the organization of 
meaning for events that have not yet occurred, and 


which may never take place. 


Essentially, projective functioning involves the 
extension of thought beyond immediate or personal 


experience. 


Three uses of language are related to the projective 


function: the predictive, empathetic and 


imaginative use. 
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SB 


Predicting involves projecting beyond the present 
experience and employs strategies that of necessity 
anticipate events in the future or project into 
events that are not part of direct experience. 


These strategies include forecasting, anticipating 
consequences, surveying possible alternatives, 
recognizing problems and predicting solutions. 


The empathetic use of language is concerned with 
imagining, 


and expressing the feelings and reactions of other 
people to their experiences. 


Compared to both the predictive and empathic uses of 
language, the imaginative use is utilized the most 
frequently by young children. 


This is most noticeable in children's representational 
play. 


For instance, children pick up materials or objects 
and rename them, pieces of wood become boats, boxes 
become buildings, and sticks become guns. 


The child renames the material and by his actions 
indicates that he is regarding the material as a 
symbol for the actual. 


Relational Function 
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The purpose of this aspect of language is to establish, 
maintain and convey relationships between people. 


All children have needs, both physical and 
psychological. 


These needs are made explicit through the self-maintaining 


use of language. 


Expression of need, protection of self interest and . 
justification are the kinds of strategies that the child 
will use in an attempt to make others aware of him as 


a person and his needs. 


Other strategies such as criticism and threats are aimed 


at maintaining the child's status with others. 
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43. 


Ranking 
Language that reflects the interactional nature of S 
the assumed relationships, the way in which an 
approach is made and the way the approach is received, 
encompasses the interactional use. 
The expression of these assumed relationships may S 
determine the kind of interaction that takes place. 
The strategies that may be used will range from self- L 


emphasizing strategies that centre on the speaker's 
view of the situation as in "Give me the car, it's 
mine" to other-recognizing strategies that clearly 
take into account the other person's point of view 
(e.g. "Would you like to give me my car back now, 
because I'm going home."). 
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THE DEVELOPMENT OF THINKING (P2) 


Piaget believes that the child's intellectual growth 
is characterized by a series of stages: 


sensori-motor, preoperational, concrete operational 
and formal operational thought. 


These stages represent general descriptions of how 
Children at different ages interact with their 
environment. 


Sensori-Motor Thought 


4. 
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During the first two years of life the child is making 
enormous cognitive strides. 


At birth the infant exhibits a limited range of 
uncoordinated reflexes 


which are a necessary condition for any subsequent 
development. 


The first four months show the start of adaptation. 


Initially the infant's adaptive action may be a chance 
matter 


but it will be repeated until gradually a new cognitive 
structure or scheme develops. 


This process is known as a circular reaction. 


In the early months primary circular reactions enable 
the child to move from the reflex sucking scheme to the 
more differentiated scheme of sucking his fingers, 


or from seeing and touching an object separately to 
grasping an object he can see. 


Between four and eight months the secondary circular 
reactions develop to the point in which the infant is 
able to act upon his environment in an instrumental way. 


For example, he can cause interesting sounds or sights 
to recur or to be maintained. 


These secondary circular reactions then become co-ordinated 


to form more complex schemes 
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and intentionality begins to develop. 


For instance, the child begins to search for hidden 
objects 


and becomes more interested in new things just because 
they are new. 


During the latter part of this stage the child moves from 
this logic of action to representing events which are not 
perceptually present. 


He moves from overt physical actions to covert 
internalized actions which are called pre-operations. 


At this point the child becomes capable of thinking about 
doing X rather than actually performing the physical 
Manipulations. 


Preoperational Thought 
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In the preoperational period the child begins to use mental 


symbols (images or words) that stand for or represent 
objects that are not present. 


Some examples are found in the child's play: his bicycle 
May be an airplane, 


a box becomes a house, 
and a. piece of cloth is used as a robe. 


During the early part of this stage, the child is 
egocentric and centred about himself. 


He is unable to take another person's point of view. 


Furthermore, the concepts of the preoperational child 
and his understanding of situations are likely to be 
determined by his immediate perceptions 


and often he perceives only a single salient aspect of 
a particular object or event. 


Consequently the child may have no real conception of 
abstract principles that guide classification and 


seriation. 
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The Stage of Concrete Operations 
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During this period the deficiencies of the preoperational 
period are, to a large extent, overcome. 


The child acquires the concept of conservation 
and becomes more aware of the principle of invariance. 


Furthermore, he acquires the concept of reversibility 
or the’ idea’ that in’ thoughts steps"'can™ be retraced, 
actions can be cancelled 


and the original situation can be restored. 


The operational child also succeeds in other tasks where 
preoperational children fail. 


He has a more advanced notion of classes in an abstract 
sense, 


and he can sort objects on the basis of such character- 
istics as shape, colour and size. 


He also understands relationships between classes and 
subclasses, 


and can recognize that an object can belong to both 
classes simultaneously. 


The cognitive achievements of the stage of concrete 
operations make the child's thought much more solid 
and flexible than it was earlier. 


He is capable of elementary logical processes, or 
operations, 


and reasoning deductively from premise to conclusion. 
However, he does so in limited and elementary ways, 


applying logic only to concrete events and representations 


of these. 


Formal Operations 
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and children do not ordinarily use these until the age 
of eleven or twelve. 


The application of logical rules and reasoning to abstract 
problems and propositions is the essence of mature 


intellectual ability. 


The adolescent can reason deductively, making hypotheses 
about problem solutions, 


and hold many variables in mind simultaneously. 
He is capable of scientific reasoning and of formal logic, 


and he can follow the form of an argument while discarding 
its concrete content. 


In contrast with the operational child who is concerned 
only with concrete objects and representations of these, 


the adolescent seems preoccupied with thinking. 


He takes his own thought as an object and thinks about 
thinking, 


evaluating his own and others' logic, ideas and thoughts. 


He considers general laws as well as real situations, 
and he is concerned with the hypothetically possible 
as well as reality. 
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KINDS OF VARIANCE (P3) 


To obtain answers to research guestions, and to test 
hypotheses, different kinds of variance are compared. 


These forms of variance are population and sample 
variance, systematic variance, between-group variance 
and error variance. 


Population and Sample Variances 
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Population variance is the variance of U, a universe 
or population of measures. 


If all the measures of a defined universal set, U, 
are known, then the variance is known. 


More likely, however, all the measures of U are not 
available. 


In such cases the variance is estimated by calculating 
the variance of one or more samples of U. 


A good deal of statistical energy goes into this 
important problem. 


A question may arise: How variable is the intelligence 
ef pthe icatizens of Canada? 


This is a U or population question. 


If there were a. complete list of all the millions of 
people in Canada, 


and there were also a complete list of intelligence test 


scores of these people— 


the score variance could be simply if wearily computed. 


No«such list exists. 


So samples—hopefully representative samples—of 
Canadians are tested and means and score variances 


computed. 


The samples are used to estimate the mean and variance 
of the whole population. 
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Sampling variance is the variance of statistics computed 
from samples. 


The means of four random samples drawn from a population 
will differ. 


If the sampling is random and the samples are large 
enough, the means should not vary too much. 


That is, the variance of the means should be relatively 
small. 


Systematic Variance 
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Perhaps the most general way to classify variances is 
as systematic variance. 


Systematic variance is the variation in measures due 
to some known or unknown influences that "cause" the 
scores to lean in one direction more than another. 


Any natural or man-made influences that cause events to 
happen in a certain predictable way are systematic 
influences. 


The achievement test scores of the children in a wealthy 
suburban school will tend to be systematically higher 
than the achievement test scores of the children in a 
city slum area school. 


Expert teaching may systematically influence the 
achievement of children—as compared to the achievement 


of children taught inexpertly. 
There are many, many causes of systematic variance. 


The scientist seeks to separate those in which he is 
interested from those in which he is not interested. 


Additionally he must attempt to separate from his 
systematic variances, variance that is random. 


Indeed, research may narrowly and technically be defined 
as the controlled study of variances. 


Between-Groups (Experimental) Variance 


29% 


One important type of systematic variance in research 
is between-groups or experimental variance. 
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Between-groups or experimental variance, as the name 
indicates, is the variance that reflects systematic 
differences between groups of measures. 


The variance discussed previously, score variances, 
reflects the differences between individuals in a group. 


We can say, for instance, that, on the basis of present 
evidence and current tests, 


the variance in intelligence of a random sample of 
eleven-year-old children-is. about 225 IO points. 


This® figure is®a statistic that tells us-how much*the 
individuals differ from each other. 


Experimental variance, on the other hand, is the variance 
due to the differences between groups of individuals. 


It is often called "between-groups" variance. 


If the achievement of urban and rural children in 
comparable schools is measured, 


there would be differences between the urban and rural 
groups. 


Groups as well as individuals differ or vary, 


and it is possible and appropriate to calculate the 
variance between these groups. 


Error Variance 
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It is probably safe to say that the most ubiguitous kind 
of variance in research is error variance. 


Error variance is the fluctuation or varying of measures 


due to chance. 
Frror variance is random variance. 


It is the variation in measures due to the usually 
small and self-compensating fluctuations of measures— 
now here, now: there; now up, now down. 


It can be said that error variance is the variance in 


measures due to ignorance. 
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Imagine a great dictionary in which everything in the 
world—every occurrence, every event, every little 
thing, every great thing—is given in complete detail. 
To understand any event that has occurred, that is now 
SGGuneing,-or chat wal! .ecur ;.all.one, needs. to do is 
book sitenup, -in, the dictionary... 


With this dictionary there are obviously no random or 
chance occurrences. 


Everything is accounted for. 


In brief, there is no error variance; all is systematic 
variance. 


Unfortunately—or more likely, fortunately—we do not 
have such a dictionary. 


Many, many events and occurrences cannot be explained. 


Much variance eludes identification and control. 


This is error variance—at least as long as identification 


and control elude us. 
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TYPES OF LEARNING (P4) 


Although individuals utilize many forms of learning, 


the four types most prominent, Particularly in the 
construction of higher level cognitions, are 
discrimination learning, concept learning, rule learning 
and problem solving. 


Discrimination Learning 
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In discrimination learning the individual learns to 
make "n" different identifying responses to as many 
different stimuli, which may resemble each other in 
physical appearance to a greater or lesser degree. 


Although the learning of each stimulus-response (Ss-R) 
connection is a simple example of stimulus-response 
learning, 


the connections tend to interfere with retention, 
particularly if the discriminative aspects of the 
chain have not been internalized. 


To illustrate: When an individual acquires a chain that 
makes it possible for him to say alumette to "match," 
and then goes on to learn to say fromage for "cheese," 
he may by so doing weaken the first chain; 


he may forget the French word for "match." 


If he tries to learn four French words at once, rather 
than two, the process will be more than twice as 
Gift ecu Lt: 


six at once will be more than three times as difficult; 
and so on. 


Increasing the number to be learned does not change 
the basic nature of the learning process, 


but it highlights the effects of another process— 
forgetting. 


Consequently, to inhibit memory loss in discrimination 
learning, individuals chains connecting each distinctive 


stimulus with each identifying response must be thoroughly 


internalized by the individual. 
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Concept Learning 
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Through concept learning the individual's behaviour 
comes to be controlled, 


not by particular stimuli that can be identified in 
specific physical terms, but by abstract properties of 
such stimuli. 


AS an example, we may consider how a child learns the 
concept middle. 


Initially, he may have been presented with a set of 
blocks arranged like this: ZH. 


If previous Ss-R learning has enabled him to receive 
reinforcement for a request such as "Give me a block," 
he can then readily learn the simple chain of picking 
up the middle block when his parent says, "Give me the 
middle one." 


Similar chains can then be established with other 
objects, such as balls arranged in the same 
configuration ® @® ®@, or sticks { | |- 


Adults, because of greater language facility, need not 
learn new concepts in the manner previously described. 


If an adult does not happen to know what middle means 
he may learn it by acquiring a chain linking this word 
with another concept he already knows, such as in between. 


Learning 


A rule expresses the relationship between two or more 


concepts. 


In a formal sense a rule is a chain of two or more 


concepts. 


Rule learning is exemplified by the acquisition of the 
"idea" contained in such propositions as "gases expand 


when heated"; and "the pronoun 'each' takes a singular 


verb...” 


Human beings must learn large numbers of such rules, from 
simple ones to highly complex ones. 
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Although the possibility exists that these rules can be 
learned as simple verbal chains, doing so would result 
in limited generalizability and application of the rule. 


Referring to our previous example "the pronoun ‘each' 
takes a singular verb" the only kind of performance that 
would be possible following such learning would be 
verbatim recall. 


Problem Solving 
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Once the human being has acquired some rules, he can use 
them for many purposes in dealing with and controlling 
his environment. 


The individual can combine the rules he has already learned 
into a great variety of novel higher-order rules. 


He may do this by stimulating himself and also by 
responding to various forms of stimulation from his 
environment. 


By means of the process of combining old rules into new 
ones, he solves problems that are new to him and thus 
acquires a still greater store of new capabilities. 


To solve a problem the learner must be able to identify 
the essential features of the response that will be in 
the solution before he arrives at the solution. 


This goal orienting condition appears to be important 
because of the lengthy chain involved in the process. 


Then the necessary rules which have been previously 
learned are recalled and are combined so that a new 
rule emerges and is learned. 


The occurrence of problem solving events are likely to 
occur to a greater or lesser degree in most daily 


activities. 


When an individual maps his route through traffic (as 
opposed to simply being swept along by it) ,nesas 
solving a problem. 


This is further exemplified by the problems that are 

solved by students in composing reports and themes, in 
marshalling arguments to present a point of view, and 

in performing laboratory experiments. 
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THE FUNCTIONS OF LANGUAGE 
(P1) 


The term function is defined as the means by which a purpose 
is achieved. The purpose that language is that of 
expressing and constructing . Through the examination 
of children's thinking, primary ideational functions 
of language can recognized. These are the directive, 


interpretive, and relational functions. 


Directive Function 
The directive function concerned with directing 
actions and operations. its simplest level it is a 
commentary on actions as they are ‘ 
and at its most complex it concerned with the actions 
of the and others in planning and co-ordinating 
sequence of actions or operations. 
In realization of this function two uses 
language emerge: self-directing and iw 
is talk that is 


Prominent in the self-directing of 


monitoring the own action. This is usually indicated 


a running commentary or monologue, which 


to keep the child aware of actions he is performing. 


The directive is evident when language is used 


directing the actions of others. This 


usually accomplished through demonstrating and instructing. 
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The Interpretive Function 


a large part of the child's 


is concerned with his own action activities, there 
is another component that a reflection of the 
interpretation that world has for him. Two uses 


language serve the interpretive function: reporting 


reasoning. Reporting serves to identify objects 


events that the child encounters. In 


sense language is used to represent and events that 


the child observes tends to indicate what aspects of 


world around him the child considers i 


The use of language for reasoning from reporting in 


which attention is to several aspects of the situation 


be discussed. The child uses this of 


language to impose order on events which make up 


experience. Essentially interpretive function of 


language helps the deal with the world outside himself 


reflects his ability to scan, analyse, 


recognize relationships and impose some order the 


events which comprise his experiences. 


Projective Function 


third of the ideational functions that 


appears to serve is the projective | @a-ne sees 


This function is concerned with the of meaning for 


events that have yet occurred, and which may never 
iran bape opsee- 
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place. Essentially, projective functioning involves 


the of thought beyond immediate or personal 
. Three uses of language are related 
the projective function: the predictive, empathetic 


imaginative use. Predicting involves projecting beyond 


present experience and employs strategies that 
necessity anticipate events in the future project into 
events that are not of direct experience. These 
strategies include , anticipating consequences, surveying 
possible alternatives, recognizing and predicting 
solutions. The empathetic use language is concerned 
with imagining and the feelings and reactions of other 
to their experiences. Compared to both 
predictive and empathetic uses of language, imaginative 
use is utilized the most by young children. This is 
most in children's representational play. For instance, 


pick up materials or objects and them, 


pieces of wood become boats, become buildings, and 


sticks become guns. child renames the material and 


by actions indicates that he is regarding 


material as a symbol for the 


Relational Function 


The purpose of this aspect of is to establish, 


i i ople. 
maintain and convey between peop 


All children have needs, physical and 
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psychological. These needs are explicit through the 
self-maintaining use of - Expression of need, 
protection of self and justification are the kinds of 
that the child will use in attempt to 
make others aware of as a person and his needs. 
strategies such as criticism and threats 
aimed at maintaining the child's status others. 
Language that reflects the interactional of the assumed 
relationships, the way which an approach is made and 
way the approach is received, encompasses 
interactional use. The expression of these 
relationships may determine the kind of 
that takes place. The strategies that be used will 
range from self-emphasizing that centre on the 
speaker's view the situation as in "Give me 
car, it's mine" to other-recognizing strategies 
clearly take into account the other 


point of view (e.g. "Would you like to give me my car back now, 


because I'm going home."). 


(Adapted from Tough, 1977, pp. 45-69.) 
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THE DEVELOPMENT OF THINKING 
2) 


Piaget believes that the child's intellectual growth is 
characterized by a series of stages: sensori-motor, preoperational, 
concrete operational and formal operational thought. These 

represent general descriptions of how children 


different ages interact with their environment. 


Sensori-Motor Thought 


the first two years of life 
child is making enormous cognitive strides. birth 
the infant exhibits a limited of uncoordinated 
reflexes which are a condition for any subsequent 
development. The four months show the start of 


Initially the infant's adaptive action may 


a chance matter but it will repeated 


until gradually a new cognitive or scheme develops. 


This process is as a circular reaction. In the 


months primary circular reactions enable the 


to move from the reflex sucking 


to the more differentiated scheme of his fingers, 


or from seeing and an object separately to grasping 


an he can see. 


Between four and 


i i i i infant 
reactions develop the point in which the infa 


able to act upon his environment an 


months the secondary circular 
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instrumental Ma A ns For example, he cause interesting 

sounds or sights to or to be maintained. These 

secondary reactions then become co-ordinated to form 
complex schemes and intentionality begins to 


. For instance, the child begins to 


for hidden objects and becomes more in new things 
just because they new. 


During the latter part of stage the child 


moves from this of action to representing events which 


not perceptually present. He moves from 


physical actions to covert internalized actions are 
called pre-operations. At this point child becomes 
capable of thinking about X rather than actually 


performing the manipulations. 


Preoperational Thought 


In the preoperational period the begins to- 


use mental symbols (images words) that stand for or 


represent that are not present. Some examples 


found in the child's play: his may 


be an airplane, a box a house, and a piece of 


is used as a robe. 


During early—part..of” this*stage, the 


is egocentric and centered about himself. 


: Lew. 
is unable to take another person s of vi 


Furthermore, the concepts of bye eee. ee preoperational child and 
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his understanding of are likely to be determined by 
immediate perceptions and often he perceives 
a single salient aspect of a object 
or event. Consequently the child have no real 
conception of abstract that guide classification and 


seriation. 


The Stage of Concrete Operations 


During period the deficiencies of the 
preoperational are, to a large extent, overcome. 
child acquires the concept of conservation 
becomes more aware of the principle invariance. 
Furthermore, he acquires the concept . reversibility or 
the idea that in steps can be retraced, actions can 


cancelled, and the original situation can 


restored. 


The operational child also succeeds other 


tasks where preoperational children fail. has a more 


advanced notion of in an abstract sense, and he 


sort objects on the basis of 


characteristics as shape, colour and size. also 


understands relationships between classes and CCC ys and 


can recognize that an object belong to both classes 


simultaneously. 


The achievements of the stage of concrete 


make the child's thought much more 
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and flexible than it was earlier. is capable of 


elementary logical processes, operations, and 


so A SR Sa 
reasoning deductively. from premise conclusion. 
However, he does so in and elementary ways, applying 


logic only concrete events and representations of 


these. 


Formal Operations 
with verbal expressions of logical relationships 
"formal operations" as distinct from "concrete 
»'' and children do not ordinarily use 
until the age of eleven or . The application of 
logical rules and to abstract problems and propositions 


is essence of mature intellectual ability. The 


can reason deductively, making hypotheses about 


solutions, and hold many variables in 


simultaneously. He is capable of scientific and of 


formal logic, and he follow the form of an argument 


discarding its concrete content. 


In contrast the operational child who is 


concerned with concrete objects and representations of 


, the adolescent seems preoccupied with thinking. 


takes his own thought as an and 


A ° ! 
thinks about thinking, evaluating his and others 


logic, ideas and thoughts. He considers general laws as well as real 


situations, and he is concerned with the hypothetically possible as 


well as reality. 


(Adapted from Mussen, 1973, pp. 31-36.) 
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KINDS OF VARIANCE 
(P3) 


To obtain answers to research questions, and test hypotheses, 


different kinds of variance are compared, forms of 
variance are population and variance, systematic 


variance, between-group variance and variance. 


Population and Sample Variances 


Population variance is the variance U, a 


universe or population of . If all the measures of a 


universal set, U, are known, then 


variance is known. More likely, however, the measures 


~ 


of U are not - In such cases the variance is 


by calculating the variance of one 


more samples of U. A good of statistical energy goes 
into this problem. A question may arise: How 
is the intelligence of the citizens 


Canada? This is a U or question. If there were a 


complete list all the millions of people in 


, and there were also a complete of 


intelligence test scores of these — the score variance 


could be simply wearily computed. No such list exists. 


samples — hopefully representative samples — of 


Canadians tested and means and score variances 


The samples are used to estimate 


mean and variance of the whole 
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Sampling variance is the variance of computed 
from samples. The means of random samples drawn from 
a population differ. If the sampling is random 


the samples are large enough, the 


should not vary too much. That » the variance of the 


means should _ relatively small. 


Systematic Variance 


Perhaps the most general to classify variances 
is as systematic .- Systematic variance is the variation 
in due to some known or unknown that 
"cause" the scores to lean one direction more than 


another. Any or man-made influences that cause events 


happen in a certain predictable way 
systematic influences. The achievement test scores 


the children in a wealthy suburban will tend to be 


systematically higher the achievement test scores of 


the in a city slum area school. 


teaching may systematically influence the achievement 


children — as compared to the achievement children 


taught inexpertly. 


There are many, causes of systematic variance. 


The scientist to separate those in which he 


interested from those in which he 


not interested. Additionally he must attempt separate 


is random. 


from his systematic variances, variance 
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Indeed, research may narrowly technically be defined 


as the controlled of variances. 
ae Vee SnCe 2S 


Between-Groups (Experimental) Variance 


One important type of variance in research is 
between-groups or ; variance. Between-groups or 
experimental variance, as Mame indicates, is the 
variance that Systematic differences between groups of 
measures. variance discussed previously, score 
variances, reflects differences between individuals 
in a group. can say, for instance, that, on 


basis of present evidence and current A 


the variance in intelligence of a sample of eleven- 
year-old children is about IQ points.” This®iicguresis va 


that tells us how much the differ from 


each other. Experimental variance, the other hand, is 


the variance to the differences between groups of 


It is often called "between-groups" variance. 


the achievement of urban and rural 


in comparable schools is measured, there be differences 


between the urban and groups. Groups as well as 


individuals or vary, and it is possible 


appropriate to calculate the variance between groups. 


Error Variance 


It is probably safe to that the most ubiquitous 


kind of in research is error variance. Error 
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is the fluctuation or varying of 


due to chance. Error variance is Variance. Vit) is 
the variation in due to the usually small and 


fluctuations of measures — now here, now 


now up, now down. 
ltcan said that error variance is the 


in measures due to ignorance. Imagine 


great dictionary in which everything in world — every 
occurrence, every event, every thing, every great 
thing — is given complete detail. To understand any 
event has occurred, that is now occurring, 
that will occur, all one needs do is look it up in 
dictionary. With this dictionary there are 
no random or chance occurrences. Everything 
accounted for. In brief, there is 
error variance; all is systematic variance. — or more 
likely, fortunately — we do have such a dictionary. 
Many, many and occurrences cannot be explained. 
Much eludes identification and control. This is 


error variance — at least as long as identification and control elude 


us. 


(Adapted from Kerlinger, 1973, pp. 73-80.) 
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TYPES OF LEARNING 
(P4) 


Although individuals utilize many forms of learning, the four 
types most prominent, particularly in the construction of higher 
level cognitions, are discrimination learning, concept learning, rule 


learning and problem solving. 


Discrimination Learning 


In learning the individual learns to make 
different identifying responses to as many 


stimuli, which may resemble each other 


physical appearance to a greater or degree. Although 
the learning of each (Ss-R) connection is a simple 
example stimulus-response learning, the connections 
tend to with retention, particularly if the discriminative 
of*the®chain have not, been, =e" See SSever 
To illustrate: When an individual acquires 
chain that makes it possible for to say alumette to 


vipat chy"? and goes on to learn to say 


for "cheese," he may by so weaken the first chain: 


he may the French word for "match." If 


tries to learn four French words once, rather than 


two, the process be more than twice as difficult; 


at once will be more than times as 


difficult: and so on the number to be learned does 
9 e —_— 


change the basic nature of the process, 
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but it highlights the effects another process — 
forgetting. Consequently, to inhibit loss in 
discrimination learning, individual chains each 
distinctive stimulus with each identifying must be 


thoroughly internalized by the 


Concept Learning 


Through concept learning the individual's behaviour 
to be controlled, not by particular 
that can be identified in specific terms, but by 
abstract properties of stimuli. As an example, we may 
how a child learns the concept 
Initially, he may have been presented a set of blocks 
arranged like : BH. If previous Ss-R learning 
has him to receive reinforcement for a 


such as "Give me a block," can then readily learn the 


simple of picking up the middle block 


w . ° . 
his parent says, "Give me the one.'' Similar chains 


can then be with other objects, such as balls 


in the same configuration @ @ @ , or 


Adults, because of greater language facility, 


not learn new concepts in the previously described. 


If an adult does happen to know what middle means 


may learn it by acquiring a linking 


this word with another concept... already knows, such as 


in between. 
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Rule Learning 


rule expresses the relationship between two 


more concepts. In a formal sense 


rule is a chain of two more concepts. Rule learning 
is exemplified the acquisition of the "idea" contained 


such propositions as "gases expand when 


and "the pronoun ‘each' takes a verb''. Human beings 
must learn large of such rules, from simple ones 


highly complex ones. 


Although the possibility that these rules can 
be learned simple verbal chains, doing so would 
in limited generalizability and application of 


rule. Referring to our previous example " 


pronoun ‘each' takes a singular verb" only kind of 


performance that would possible following such learning 


would be recall. 


Problem Solving 


Once the human being has some rules, he can 


use them many purposes in dealing with and 


his environment. The individual can combine rules he 


has already learned into great variety of novel higher- 


order rules. may do this by stimulating himself 


also by responding to various forms 


stimulation from his environment. By means the process 


of combining old rules new ones, he solves problems 
Seen ¢ 


that new to him and thus acquires 
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still greater store of new capabilities. 


solve a problem the learner must 


able to identify the essential features the response 
that will be in solution before he arrives at the 

. This goal orienting condition appears to 

important because of the lengthy chain 
in the process. Then the necessary which have been 
previously learned are and are combined so that a 

rule emerges and is learned. 

The of problem solving events are likely 

occur at a greater or lesser _ in most 
daily activities. When an maps his route through 
traffic (as to simply being swept along by 

), he is solving a problem. This is further exemplified 


by the problems that are solved by students in composing reports and 


themes, in marshalling arguments to present a point of view, and in 


performing laboratory experiments. 


(Adapted from Gagne, 1970, pp. 
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THE SCIENTIFIC PROCESS 
(Pr1) 


The scientific process is a naturally occurring part of our 
lives. In addition to this » science is characterized 
by a search regularity, observation, and information 


processing. 


Search for Regularity 


The and probably most important feature of 


scientific process is the search for : 


A regularity is a pattern that occurred in the past 


and can expected to occur again in the : 


The world is full of regularities as: the sun rises 


in the and like poles of a magnet 


while unlike poles attract. 


Defining science a search for regularity 


implies a nature of science. On the one 


science is a search, which implies continuing activity. 


This is the process of science; in the search for 


, people engage in certain processes, such 


observing and inferring. The other dimension), (eee eco crce 


is the product or content that search — the facts, 


concepts, and that scientists have formed. One way 


distinguish between process and product is 


think of the process dimension as 


doing component of this process. While See actual forming 
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of regularities involves the nature of science, the 
regularities once refer to the product or content 


science. 


Science as a Naturally Occurring Part of our Lives 


Science is a naturally occurring and people 
often act as scientists even knowing it. For example, 
shoppers often go to several stores, stopping 

each for particular items. Through their 
they learn that certain stores have produce, others 
have better meats, and others have cheaper canned goods. 
These are reached through observations the people 


as they shop. From these observations, 


— 


are formed which are used to future shopping behaviour. 


A person is doing science, for example, when he 


she varies a recipe slightly and the 


changes in the final product. also occurs when someone 


attempts to his or her behaviour and watches 


effect this new behaviour has on 


people, or when a teacher uses new teaching technique 


and observes what this technique has on student 


performance. these people are attempting to find 


in their world by shaping their into 


recognizable forms. 


Science is Based on Observable Data 


So far we said science is an attempt to 
i ee 
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patterns, and it is a natural for 


people. A third characteristic is the regularities 
formed are based upon data. This is in contrast to 

activities in which people form conclusions 

the basis of opinions, feelings, superstitions, 

authority. 

For instance, historically, people described 

in terms of evil spirits. These were not involved in 
the process science, because their conclusions were 
based superstition rather than on observable data. 

» when people formed the generalization, "Disease 


" 


caused by bad air, the process 


followed could be considered scientific, even this 
belief is not currently accepted. regularity formed 
was based upon the that closing the window at night 
the sickness. From this observation they , 
that sickness was sometimes caused by 


air itself. In time, however, the of humours became 


harder and harder accept because it failed to explain 


other observations: mosquito netting prevents 


physically fit people are less susceptible 


bd) 
disease than unfit people, and people 


keep themselves clean are sick less than their dirtier 


counterparts. Because the of humours was unable to 


account all the observations, a new explanation 


sought and the germ theory of was 


born. 
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Science is Information Processing 


We have seen that is characterized by a 

Be arch for or patterns based on observable data; 

order for the process to be scientific, 
people must form the patterns the basis of the 
information rather on intuition or superstition. In 
doing they take single items of information, 

the information and transform it into 
that are more usable than the pieces themselves. This 
activity, called information ,» is a fourth major 
characteristic of . For example, the statement ''Disease 
is by bad air" was based on or 
information about how closing windows prevent malaria. 


Information processing occurred when these separate observations were 


summarized in a generalization. 


(Adapted from Kauchak and Eggen, 1980, pp.- 3-15.) 
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APPENDIX H 
APPLICATION COMPREHENSION QUESTIONS FOR PASSAGES 


P2, 23, F4 and Pel and!) PrZ 


404 


: ed , - i 
ay : 2% 
7 err aor Mas A 
7 vere: aa » a oa 
4 7 aa a S c 


‘ibis r24 bes st Ye 1, eee ie 
s : iced { : 

| Ane 1) ot qe ; 

Paani 


. 
a, 


@ rage gan af ie, oor ea 


AN5 


APPLICATION COMPREHENSION QUESTIONS FOR PASSAGES 


P2 Question 


P3 Question 


P4 Question 


Prl Question 


Pr2 Question 


P2, P3, P4 and Prl AND Pr2 


Discuss the extent to which the passage has 
contributed to your knowledge about the development 


of thanking. 


Discuss the extent to which the passage has 
contributed to your knowledge about the different kinds 


of variance. 


Discuss the extent to which this passage has 


contributed to your knowledge about the different types 


of learning. 


Discuss the extent to which this passage has 


contributed to your knowledge about the scientific 


process. 


Discuss the extent to which this passage has 


contributed to your knowledge of the child's quest 


for equilibrium? 
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APPENDIX I 


CONDITION 3: EXAMPLE CLOZE PASSAGE 


(Note: This example passage was only used if C3 preceded C4) 
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Example Passage 


THE -COMPOSITION OF AIR 


For hundreds of years it was believed that air was a single 
Substance, but it is now known that air is a mixture of several 
gases. Two common gases, nitrogen oxygen, make up 
aout 997 of total volume of air, About 737 

the air consists of nitrogen and 


21% is oxygen. The remainder consists very small 


quantities of carbon dioxide, , and ozone, and of the 


rare neon, krypton, helium, and xenon. Besides 
gases, air contains water vapor and 

small particles of solid matter. The particles most commonly 

found in air are salt from the sea, dust from the earth, microbes, 


and the pollen grains and spores produced by plants. 


(Sack: and Yourman. a1 97 Wo ape noUD 
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Original Passage 


THE COMPOSITION OF AIR 


For hundreds of years it was believed that air was a single 
substance, but it is now known that air is a mixture of several 
gases. Two common gases, nitrogen and oxygen, make up about 99% of 
the total volume of air. About 78% of the air consists of nitrogen 
and nearly 21% is oxygen. The remainder consists of very small 
quantities of carbon dioxide, hydrogen, and ozone, andof the rare 
gases neon, krypton, helium, and xenon. Besides these gases, air 
contains water vapour and many small particles of solid matter. The 
particles most commonly found in air are salt from the sea, dust from 
the earth, microbes, and the pollen grains and spores produced by 


plants. 


(Sack and Yourman, 1971, p. 80.) 
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